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Revision Date Affected Portions and Description

Release A 21 July 1997 All, original release

Release B* 12 March 1998 Section 8: Aerosol/Surface completely redone

Release B 31 September 1998  All, complete update

Release C 14 December 1999  All, complete update for launch

Release D 05 February 2002 All, updates for V2.1.4 Software Delivery.
Section 8 change bars are not comprehensive.
Geolocation Appendix A. added.

Release E 7 January 2003 All, updates for V2.2 Software Delivery

Release F 14 February 2003 Sections 8, 9: updates for V2.2 i2 Software Delivery

Release G 3 April 2003 Sections 4, 5, 6, 7, 8, 9: updates for V2.2 i5 Software
Delivery

Release H 7 April 2003 Sections 8: updates for V2.2 i6 Software Delivery

Release | 10 July 2003 Section 1, 2, 3, and 10: Initial version of Level 3 for
V2.2 i10 Software Delivery
Section 2: Update applicable product versions

Release J 3 October 2003 Section 6, 7, and 8: updates for V3.0 Software Delivery
Section 2: Update applicable product versions

Release K 12 December 2003  Section 7, 8 , 9 and 10: updates for V3.1 Software Delivery
Section 2: Update applicable product versions

Release L 1 November 2004 Section 6, 7, 8, 9: updates for V3.2 Software Delivery
Section 2: Update applicable product versions

Release M 13 May 2005 Section 6, 7, 8, 10: updates for V3.3 Software Deliv ery
Section 2: Update applicable product versions

Release N 1 December 2005 Section 7, 10: Updates for V4.0 Software Delivery
Section 1, 2: Update applicable product versions

Release O 27 October 2006 Section 8§: Updates for V4.1 Software Delivery
Section 11: Addition of MISR Level 3 component netCDF
products

Release P 19 November 2007  Section 2,6,7,8,10,11: Updates for V4.2 Software Delivery
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TBD List

Location Description

Section 12 Level 3 Joint section is currently empty. It will be
completed when L3 data becomes available.

Which Product Versions Does this Document
Cover?

Product Filename Prefix Version Brief Description Section
Number in
Filename

MISR_AMI1_CGGRP F02_0007, L3 Component Global Georectified Sec. [10.0]
F02_ 0009, Product
F02 0011,
F02 0013,
F02 0015,
F02 0017,
F02 0019,
F02_0021,
F02 0023

MISR AM1 CGAL F06_0012, L3 Component Global Albedo
F06 0014, Product
F06 0016,
F06 0018,
F06_0020,
F06_0022
netCDF:
F02 0020
F04 0022

MISR _AMI1 CGCL F02 0014, L3 Component Gloabl Cloud
F06_0016, Product
F06 0018,
F06_0020,
F06_0022
netCDF:
F02 0020
F04 0022
MISR AMI1 CGAS , L3 Component Global Aerosol
F11 0027 Product
netCDF:
F02 0025
F04 0027

F04 0016,
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F04 0017,F04
MISR _AMI1 CGLS _ 0019, L3 Component Global Land/Surface
F04 0021, Product
F04 0023,
F04 0025,
F04 0027
netCDF:
F02 0025
F04 0027

MISR_AMI1_AS _AEROSOL F11_0021 L2 Aerosol Retrievals Sec. [8.0]

MISR _AMI1 AS LAND F06_0017, L2 Land Surface Retrievals
F06_0018,
F06_0019,
F06_0020,
F06_0021

MISR_AMI1_TC_STEREO FO8_0017 L2 Stereo Heights/Winds Sec. [7.0]
MISR_AMI1_TC_CLASSIFIERS  F05_0010 L2 Cloud Classifiers

MISR_AMI1_TC_ALBEDO F05_0009 L2 Cloud Albedos
F05_0010

MISR _AMI1 GRP_TERRAIN F02 0020, L1B2 Georectified Radiances Sec. [6.0]
F03 0022,
F03 0023,
F03 0024

MISR _AMI1 GRP_ELLIPSOID F02 0020, L1B2 Ellipsoid-Projected Radiances
F03_ 0022,
F03_ 0023,
F03_0024

MISR _AMI1 GRP_TERRAIN LM F02 0019, L1B2 Georectified Radiances, Local
F02 0020, Mode
F03_ 0022,
F03_ 0023,
F03_0024

MISR _AMI1 GRP_ELLIPSOID L F02 0019, L1B2 Ellipsoid-Projected Radiances,
M F02 0020, Local Mode

F03_ 0022,

F03_ 0023,

F03_0024

MISR _AMI GRP_RCCM F04 0025, L2 Camera-by-Camera Cloud Mask
F03_0025 L2 RCCM Hits Files

MISR AM1 GP_GMP F03_ 0010, L1 Sun/Camera Angles
F03 0011,
F03 0012,
F03_0013

MISR_AMI_ELLIPSOID GM_BR F02 0020, L1 JPEG Browse Image
F03_0022,
F03_0023,
F03_0024
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MISR_AMI1_RP F02 0016, L1B1 Radiances Sec. [5.0]
F02 0017,
F02 0018,
F02 0019,
F02 0020,
F03 0022,
F03_ 0023,
F03 0024
MISR _AM1 FM SCI F02 0016, L1A Instrument Data Numbers Sec. [4.0]
F02 0017,
F02 0018,
F02 0019,
F02 0020,
F03 0022,
F03_ 0023,
F03 0024
MISR AM1 FM MTR FO1 0005, L1A Motor Currents Sec. [4.0]
FO1 0006,
FO01 0007
MISR_AMI1_FM_OBC FO1_0005, L1A On-Board Calibrator Data
FO1 0006,
FO01 0007
MISR _AMI FM ENG FO1 0006, L1A Engineering Data
FO01 0007,
FO1 0008,
MISR _AMI FM NAV 0006, L1A Raw Orbit Navigation Data
0007,
0008
MISR _AMI1 FM CAL FO1 0006, L1A Calibration Experiment Data
FO1 0007,
FO01 0008
Various Ancillary Products Sec. [9.0]
MISR _AMI1 ARP_INFLTCAL F02 Dynamic Rad./Calibration
Coefficients
MISR _AMI1 ARP PRFLTCHAR F02 0002 Static Preflight Instrument Specs.
MISR AM1 ARP PRFLTCAL F02_ 0004, Static Preflight Rad./Calibration
F02_0005 Specs.
MISR _AMI1 ARP_CONFIG F03_0003 Static Calibration Algorithm Data
MISR AM1 AGP FOl1 24 Geographic Data (DEM)
MISR AM1 CGM FO01 0007 Camera Geometric Model
MISR _AM1 ACP_APOP F05 0014 Aerosol Climatology (Particle
Models)
MISR_AMI1_ACP_MIXTURE F05_0019 Aerosol Climatology (Particle

Mixtures)
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1. MISR DATA PRODUCT SPECIFICATION DOCUMENT

1.1. OVERVIEW

The Multi-angle Imaging SpectroRadiometer (MISR) project is a component of the Earth Observing
System (EOS) Terra Mission and the EOS Data Information System (EOSDIS), which in themselves
are components of the National Aeronautics and Space Administration’s (NASA) Earth Science
Enterprise. An integral part of the MISR project is Scientific Data Processing (SDP) of the
observations coming from the MISR instrument on-board the EOS-TERRA satellite.

MISR SDP exists to produce science and supporting data products from MISR instrument data. All
functions of the MISR SDP system are directed toward this goal. MISR SDP does not operate as an
independent entity, but rather is linked to the functionality of the EOSDIS at the Langley Research
Center (LaRC) Distributed Active Archive Center (DAAC). The ECS ingest subsystem at the LaRC
DAAC is the agent for receiving and organizing all of the input data needed by MISR SDP. These
data are then made available to MISR SDP through the data server and staging facilities provided by
ECS (EOSDIS Core System) at the LaRC DAAC. After MISR standard data processing is complete,
the standard output products are archived through the EOSDIS data server and made available to
users through ECS client services.

The MISR Science Computing Facility (SCF) at the Jet Propulsion Laboratory (JPL) supports the
development of MISR science algorithms and software, instrument calibration and performance
assessment, as well as providing quality assessment and data validation services with respect to
MISR SDP. The MISR SCF produces software, supporting data, and coefficients that are required to
operate MISR SDP software at the LaRC DAAC.

MISR SDP processing depends upon the availability of MISR instrument data, internal data sets
produced by the MISR SCF, and external data sets that are products of other EOS data processing
systems. The main purpose of this document is to describe MISR standard output products of the
EOSDIS, as well as required internal and external data sets that are critical to MISR SDP. This
document is not meant to be the definitive description of the external data sets that are products of
other EOS data processing systems and utilized by MISR SDP. Rather, it only describes the exter-
nal data sets that MISR requires for its processing. The full range of internal data sets produced at
the MISR Science Computing Facility (SCF) are not described in this document either, except for the
three internal data sets that are produced as ancillary products and included in the MISR standard
output products. For details of the other internal data sets, see the MISR Software Interface
Specification (SIS) document for internal interfaces and the Data Management Plan (DMP), which
describes MISR SCF activities in regard to archiving data at the MISR SCF.

1.2. SCOPE OF MISR DPS DOCUMENT

The input data sets that are generated internally within the MISR project and the external data sets
from outside the MISR project that are critical to MISR SDP are first described in section 2. This
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section clearly highlights MISR SDP dependencies on data sets generated externally to the MISR
project. The final outputs of MISR SDP are surface, aerosol, and cloud data products based on the
MISR EOS-TERRA observations, together with three supporting ancillary data products that aid in
the interpretation of the geophysical data sets.

In section 3 the of the DPS document the general file structure of all MISR SDP geophysical and
ancillary data products is described. In particular, MISR SDP dependence on both HDF-EOS swath
and grid formats is discussed, together with the HDF and HDF-EOS structures that MISR SDP uses
to store metadata. The file formats of each MISR geophysical and ancillary data product are then
explained in detail, including the

MISR LEVEL 1A REFORMATTED ANNOTATED PRODUCT (section 4),
MISR LEVEL 1B1 RADIOMETRIC PRODUCT (section 5),

MISR LEVEL 1B2 GEORECTIFIED RADIANCE PRODUCT (section 6) ,
MISR LEVEL 2 TOA/CLOUD PRODUCT (section 7),

MISR LEVEL 2 AEROSOL/SURFACE PRODUCT (section 8),

MISR ANCILLARY GEOGRAPHIC PRODUCT (section 9),

MISR ANCILLARY RADIOMETRIC PRODUCT (section 9),

MISR ANCILLARY AEROSOL CLIMATOLOGY PRODUCT (section 9).
MISR COMPONENT GLOBAL GEORECTIFIED PRODUCT (section 10).
MISR COMPONENT GLOBAL AEROSOL PRODUCT (section 10).

MISR COMPONENT GLOBAL LAND/SURFACE PRODUCT (section 10).
MISR COMPONENT GLOBAL ALBEDO PRODUCT (section 10)

MISR COMPONENT GLOBAL CLOUD PRODUCT (section 10)

The three ancillary products described in section 9 are actually produced at the MISR SCF, but they
are archived at the LaRC DAAC because these products are needed to fully understand and interpret
the MISR SDP standard output products.

Appendix [A] contains a description of a method for obtaining the latitude and longitude of a MISR
pixel. Since most MISR data products are registered to the SOM map projection, it is important to
understand the conversions in the Appendix in order to compare MISR products to data from other
sources.

1.3.  CONTROLLING DOCUMENTS
1) MISR Science Data Processing Functional Requirements Document, (FRD) JPL D-12417,
September 1996 (or latest version).

2) MISR Experiment Implementation Plan, Volume III, Science, Data Processing, and Instrument
Operations, Technical and Management Plan (EIP), JPL D-11520, 24 January 1996 (or latest
version).
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3) MISR Science Data System Software Management Plan (SMP), JPL D-11641, February 1996
(or latest version).

4) SDPIO Implementation Handbook, JPL D-16392, January 1999 (or latest version).
5) MISR Data System Science Requirements, JPL D-11398, September 1996 (or latest version).

6) MISR Level 1 Radiance Scaling and Conditioning Algorithm Theoretical Basis, JPL D-11507,
Revision D, January 1999 (or latest version).

7) MISR Level 1 Georectification and Registration Algorithm Theoretical Basis, JPL D-11532,
Revision B, August 1996 (or latest version).

8) MISR Level 1 Cloud Detection Algorithm Theoretical Basis, JPL D-13397, Revision A,
November 1997 (or latest version).

9) MISR Level 1 In-flight Radiometric Calibration and Characterization Algorithm Theoretical
Basis, JPL D-13398, June 1996 (or latest version).

10) MISR Level 1 Ancillary Geographic Product Algorithm Theoretical Basis, JPL D-13400,
Revision B, March 1999 (or latest version).

11) MISR Level 2 Top-of-Atmosphere Albedo Algorithm Theoretical Basis, JPL D-13401,
Revision C, December 1997 (or latest version).

12) MISR Level 2 Aerosol Retrieval Algorithm Theoretical Basis, JPL D-11400, Revision C.
December 1997 (or latest version).

13) MISR Level 2 Surface Retrieval Algorithm Theoretical Basis, JPL D-11401, Revision C,
December 1997 (or latest version).

14) MISR Level 2 Ancillary Products and Datasets Algorithm Theoretical Basis, JPL D-13402.,
Revision A, December 1998 (or latest version).

15) MISR Level 3 Global Products Algorithm Theoretical Basis, JPL D-14190, June 2000 (or latest
version).

16) MISR Science Data Quality Indicators, JPL D-13496, January 1997 (or latest version).

17) Data Production Software and Science Computing Facility (SCF) Standards and Guidelines,
GSFC EOSDIS document 423-16-01

18) MISR Science Data Processing Quality Assessment Plan, JPL D-13965, 17 January 1997 (or
latest version).

1.4. APPLICABLE DOCUMENTS

19) Science User's Guide and Operations Procedure Handbook for the ECS Project, HAIS 193-205-
SE1-001 (or latest version).

20) Interface Requirements Document Between EOSDIS Core System (ECS) and Science
Computing Facilities, HAIS 209-CD-005-005, March 1996 (or latest version).
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21) EOSDIS Core System Science Information Architecture, HAIS working paper FB9401V2 (or
latest version).

22) Software Implementation Guidelines, JPL D-10622 (or latest version).
23) MISR Science Data System Error Policy, JPL D-13137 (or latest version).

24) Statement of Work for the Multi- Angle Imaging SpectroRadiometer (MISR), GSFC 421- 12-13-
03 (or latest version).

25) MISR Mission Operations Concepts and Requirements, JPL D-11594 (or latest version).
26) SDP Toolkit Users Guide for the ECS Project, HAIS 194-809-SD4-001 (or latest version).
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2. MISR SCIENCE DATA PROCESSING
2.1. OVERVIEW

Multi-angle Imaging SpectroRadiometer (MISR) science data processing (SDP) at the Langley
Research Center (LaRC) Distributed Active Archive Center (DAAC) requires data sets generated
internally by the MISR Science Computing Facility (SCF), as well as external data sets generated
outside of the MISR project. The internal data sets generated by the MISR SCF are called ancillary
data sets.

The data sets that are required by the MISR SCF in order to produce the internal data sets required
by MISR SDP at the LaRC DAAC are discussed in section 2.2.1, while the internal data sets actu-
ally generated at the MISR SCF are listed in section 2.2.2. Both MISR SCF generated internal data
sets and external data sets (section 2.3) are required in MISR SDP at the LaRC DAAC. MISR SDP
at the LaRC DAAC operates on the internal and external data sets to produce the MISR project
standard science data products (section 2.4).

2.2, MISR SDP: ANCILLARY DATA SET GENERATION

The required data sets to MISR SCF generation of the internal data sets are illustrated in Table 2-1.
The internal data sets generated by MISR SCF processing (Table 2-2) are archived at the MISR SCF,
sent to the LaRC DAAC to be archived, and then used as inputs to MISR SDP at the LaRC DAAC.
Henceforth, we call these internal data sets generated by the MISR SCF Ancillary Data Sets and
Products.

NOTE: Since the beginning of the MISR mission, MISR SDP at the LaRC DAAC has only used a
subset of Ancillary Data Sets derived at the MISR SCF. External inputs may be incorporated at
some future date.

2.2.1. MISR SDP Ancillary Data Set Dependencies

Table 2-1: MISR SDP Ancillary Data Set Dependencies

Input Data Sets Required for MISR SDP

Spacecraft Ancillary Data

Predicted Spacecraft Orbit

Preflight DataBRDF Cloud Threshold Models
ISCCP Climatologies

Radiometric Calibration Reference Imagery

Geometric Calibration Reference Imagery

Coastline Reference Maps
Global Digital Elevation Model
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SAGE Climatology Record

TOMS Climatology Record

Flight and Ground Cross Comparisons

Solar Irradiance Model

Earth-Sun Ephemeris

Aerosol Models

NSIDC Snow-Ice cover

DAO Atmospheric Data

AVIRIS Reference Imagery

Global Aerosol Climatologies

2.2.2. MISR SDP Ancillary Data Sets

yet implemented

Table 2-2: MISR SDP Ancillary Data Sets

Product ESDTs File Description
Ancillary Radiometric Product MIANCARP ARP
Radiometric Camera-by-camera Cloud Thresholds MIANRCCT RCCM Thresholds
Cloud Screening Surface Classification Dataset MIANCSSC CSSC
Ancillary Geographic Product MIANCAGP AGP
Camera Geometric Model MISANCGM | CGM
Projection Parameters MIANPP PP
Reference Orbit Imagery MIRFOI ROI
Angular Signature Cloud Mask Thresholds Dataset MIL2TCCT ASCM Thresholds
Terrestrial Atmosphere and Surface Climatology Dataset MIANTASC TASC
Albedo Azimuth Modeling Dataset MIANAZM AZM
Albedo CERES Angular Distribution Models MIANCRAL ADMCERES
Ancillary Land Biome Dataset MIANLDBM | Land Biome Dataset
SMART Dataset MIANSMT SMART
Aerosol Climatology Product MIANACP ACP
Tropical Ocean Atmosphere Correction Dataset MIANTOAC TOAC

2.3. MISR SDP: EXTERNAL DATA SET DEPENDENCIES

MISR SDP at the LaRC DAAC does not yet make use of the ancillary data sets listed in Table 2-3

below.
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Table 2-3: MISR SDP External Data Set Dependencies

External Data Sets Required for MISR SDP

DAO Atmospheric Data

MODIS Column Water Vapor Amount

MODIS Snow and Ice Cover

NSIDC Near real-time Ice and Snow Extent

NSCAT Surface Wind Speed

MODIS Cloud Top Height

MODIS Cloud Phase

MODIS Cloud Mask

SAGE Stratosphere Aerosol Optical Depth

Earth-Sun Ephemeris

Spacecraft Ancillary Data

Since these external data sets are unavailable to MISR SDP at the LaRC DAAC, the ancillary data
from the MISR TASC file is used instead. External inputs may be incorporated at some future date.
The important geophysical parameters extracted from the data sets above are listed in Table 2-4

below.

Table 2-4: MISR SDP External Geophysical Parameter Dependencies

Geophysical Parameter Data Source

Cloud Phase (Liquid/Ice) MODIS Cloud Phase Properties
DAO cloud phase or temperature profile or
geopotential height
MISR SCF TASC dataset

Cloud Top Height MODIS Cloud Mask

High Cloud Top Altitude MISR SCF TASC dataset

Stratosphere Aerosol Optical Depth SAGE III

Surface Wind Speed DAO surface wind speed
MISR SCF TASC dataset

Surface Pressure DAO surface pressure
MISR SCF TASC dataset

Relative Humidity MODIS temperature/moisture profiles or
precipitable water
DAO relative humidity vs. pressure or
geopotential height
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MISR SCF TASC dataset (relative
humidity in boundary layer)

Snow/Ice Cover MODIS L2 daily snow/ice
NSIDC weekly snow/ice
MISR SCF TASC dataset
Ozone Optical Depth MODIS total column ozone

DAO ozone profile vs. pressure

MISR SCF TASC dataset (ozone column
abundance)

Tropopause Height DAO tropopause pressure or geopotential
height array

MISR SCF TASC dataset

2.4. MISR SDP: STANDARD SCIENCE DATA PRODUCTS

The end result of MISR SDP at the LaRC DAAC are the MISR project standard science data
products listed in Table [2-5] below. This document describes the product versions indicated in the
final column.

= Not yet implemented

Table 2-5: MISR Project Standard Science Data Products

Product ESDTs File Description File Type Applicable
Product
Version

Level 1A Reformatted MIL1A L1A CCD Science HDF-EOS Swath F02 0016,
Annotated Product F02 0017,
F02 0018,
F02 0019,
F02 0020,
F03_ 0022,
F03_ 0023,
F03_0024

L1A Browse Removed
Sep, 2001

MITAENGI L1A Engineering HDF-EOS Swath FO1 0006,
FO01 0007,
F02 0008
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MI1ANAV

L1A Navigation

HDF-EOS Swath

0006,
0007,
0008

MI1AMOT

L1A Motor

HDF-EOS Swath

FO1_0005,
FO1_0006,
FO1_0007

MIIAC

L1A CCD Calibration

HDF-EOS Swath

FO1_0006,
FO1_0007,
FO1_0008

MITAOBC

L1A OBC data

HDF-EOS Swath

FO1_0005,
FO1_0006,
FO1_0007

Level 1B1
Radiometric Product

MI1BI

L1B1 Global Mode

HDF-EOS Swath

F02_0020,
F03 0022,
F03 0023
F03_0024

MIIBILM

L1B1 Local Mode

HDF-EOS Swath

F02_0016,
F02_0017,
F02_0018,
F02_0019,
F02_0020,
F03_0022,
F03_0023

F03_0024

Level 1B2 Georectified
Radiance Product

MIIB2T

L1B2 Terrain

HDF-EOS Stacked-
Block Grid

F02_0020,
F03 0022,
F03 0023
F03_0024

MIIB2E

L1B2 Ellipsoid

HDF-EOS Stacked-
Block Grid

F02_0020,
F03 0022,
F03_0023
F03_ 0024

MISBR

PGE 1 Ellipsoid Browse

JPEG

F02_0020,
F03 0022,
F03 0023
F03_0024

MIRCCM

RCCM

HDF-EOS Stacked-
Block Grid

F04_0023
F04_0024

MIB2LMT

L1B2 Terr. Local Mode

HDF-EOS Stacked-
Block Grid

F02_0019,
F02_0020,
F03_0022,
F03_0023
F03_0024

MIB2LME

L1B2 Ellip. Local Mode

HDF-EOS Stacked-
Block Grid

F02_0019,
F02_0020,
F03_0022,
F03_0023
F03_0024
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MIB2GEOP Geometric Parameters HDF-EOS Stacked- F03_0010-13
Block Grid
MIANRCCH RCCM histogram HDF Vdatas F03_ 0022,
updates F03_0023
F03 0024
Level 2 TOA/Cloud MIL2TCST L2TC Stereo HDF-EOS Stacked- F08 0014
Product Block Grid
MIL2TCCL L2TC Cloud Mask/ HDF-EOS Stacked- F05_0007
Cloud Classifiers Block Grid
(Threshold values have (MIL2TCCH ASCM Histogram HDF Vdatas F05_0007
not been tuned) Updates
MIL2TCAL L2TC Albedo HDF-EOS Stacked- F04 0007
Block Grid
MISBR L2TC Browse JPEG
Level 2 Aerosol/ Surface |MIL2ASOS L2AS Ocean Surface HDF-EOS Stacked-
Product Block Grid
MIL2ASLS L2AS Land Surface HDF-EOS Stacked- F06_0017,
Block Grid F06 0018
MIL2ASAE L2AS Aerosol HDF-EOS Stacked- F09 0017,
Block Grid F09 0018
MISBR L2AS Browse JPEG
Level 3 Component MIL3DRD L3 Radiance HDF-EOS Geographic [F02 0007,
Global Georectified MIL3MRD Grid F02_ 0009,
Product MIL3QRD F02 0011,
MIL3YRD F02 0013,
F02 0015,
F02 0017,
F02 0019
Level 3 Component MIL3DAL L3 Albedo HDF-EOS Geographic [F06_0012,
Global Albedo Product |MIL3MAL Grid F06_0014
MIL3QAL
MIL3YAL
Level 3 Component MIL3DCLD L3 Cloud HDF-EOS Geographic [F02 0014
Global Cloud Product MIL3MCLD Grid
MIL3QCLD
MIL3YCLD
Level 3 Component MIL3DAE L3 Aerosol HDF-EOS Geographic [F06_0016
Global Aerosol Product |MIL3MAE Grid F06_0017,
MIL3QAE F06_0019
MIL3YAE
Level 3 Component MIL3DLS L3 Land/Surface HDF-EOS Geographic [F04 0016,
Global Land/Surface MIL3MLS Grid F04 0017,
Product MIL3QLS F04 0019
MIL3YLS
Ancillary Products Radiometric Product NCSA-Supplied HDF [N/A
Objects
Climatology Product NCSA-Supplied HDF [N/A

Objects
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3. MISR PRODUCTS: FILE FORMAT OVERVIEW
3.1. HDF AND HDF-EOS FILE STRUCTURES

This section describes the specifications for the MISR products that will be archived at the NASA
LaRC DAAC. The MISR files (with one exception as noted below) are implemented in the Hierar-
chical Data Format (HDF). Most, but not all, of the MISR standard data products are in one of two
file formats: HDF-EOS Swath or HDF-EOS Grid, which are extensions of the original HDF as
developed by the National Center for Supercomputing Applications (NCSA). The HDF-EOS file
interfaces were developed by the EOS Core System (ECS) developers. Standard NCSA HDF ter-
minology, as well as the EOS developed interface terminology, are used in this document when
describing these files.

The HDF-EOS data products used by MISR (Swath and Grid) have been defined within the HDF
framework and are supported by special application programming interfaces (API) which aid the
data producer and user in writing to and reading from these files. These APIs allow data products to
be created and manipulated in ways appropriate to each datatype, without regard to the actual HDF
objects and conventions underlying them. MISR Swath products are composed of the data acquired
on the illuminated portion of the Earth along one given orbit pass. Most MISR Grid products
contain data covering the same geographic range as the Swath products. In these cases, the Grid
format allows the data to be represented in a map-projected fashion. The map-projected format is
necessary because MISR data analysis schemes often involve the comparison of data acquired from
different cameras. Such comparisons require data sets to be co-registered, and projecting the data is
the most efficient way to represent co-registration. There are other cases, in which the HDF-EOS
Grid format is used to display data on a global map grid instead of focusing on a narrow “swath
area”. MISR Level 3 products are examples of the global use of the HDF-EOS Grid format.

The file specifications given here are in terms of the logical implementation of MISR standard data
products in HDF and do not describe the actual physical layout of the files, although there is an
attempt to show what the physical layout of a file looks like. The same data object may exist in
different relative locations for two iterations of a product file. The locations are determined by HDF
on a file-by-file basis and are not important to actually accessing the data using API calls.

3.2 MISR PRODUCTS: DATA FORMATS

Of all of the MISR standard science data products, only the MISR Ancillary Radiometric Product
and Aerosol Climatology Product files use standard NCSA-supplied HDF file structures. The MISR
Level 1A Reformatted Annotated Product and Level 1B1 Radiometric Product data use the HDF-
EOS Swath file type. The HDF-EOS Swath interface is designed to support time-ordered data, such
as satellite swaths with time-ordered series of scanlines or time-ordered series of profiles.

The MISR Level 3 products are HDF-EOS Grid files, using a geographic projection.
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The remaining MISR products are HDF-EOS Grid files. The HDF-EOS Grid interface was origi-
nally intended for storing Level 3 and above products, that is, products which have been “gridded” to
a single Earth-based map projection. The storage of map projection parameters are part of the
format, and routines to access the data in Grid format by geolocation are supplied in the Grid API.
MISR stores “swath-like” products at Level 1B2 and Level 2 in a space-based map projection. In
particular, MISR SDP breaks up L1B2 and L2 swaths into equal-sized blocks. The term “block”
refers to a pre-defined, static, fixed-size, rectangular SOM region on the Earth which a) is wide
enough to contain the horizontal overlap of all 9 MISR camera views at low latitudes, b) is the
geographic unit over which MISR SDP is attempted and c) is the standard unit of MISR data access.
The block construct enables the co-registration of 9 different images with a minimal waste of space
and processing effort. Changes were made to the HDF-EOS Grid implementation, specific to MISR
SDP needs, to handle these blocks as an additional dimension to a Grid dataset. This implementation
is referred to as the “Stacked-block” Grid implementation. The user is referred to Appendix [A]
where complete details surrounding Stacked-block grid data access may be found.

In brief, the solution to meet MISR’s needs for its Level 1B2 and Level 2 data products is to “stack”
all of the blocks of an orbit into a single dataset, where the “third” dimension for the dataset becomes
the block number (Figure 3-1). Groups of parameters of a product can be stored in these “stacked-
block” Grid data structures, but each parameter in the dataset must have the same x and y dimensions
(i.e., same resolution). Within a Grid dataset, parameters can also be grouped into what HDF-EOS
calls a “field”, but each parameter in the field must be of the same data type (e.g., 2-byte integer).
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Figure 3-1 MISR SOM Representation in HDF-EOS

SOM REPRESENTATION

SOM +Y
Frojection Origin o« _>-
Block 1 ")E”'
Offsat 1 ——— +
Jitsat 4 | '
Block 2
Offsat 2 ’
b Y E—
(offeals are | »
specified n { Block 2
16 pixed .
ncrements. | } Full Bounding Region

pixel = 2/0m)

HDF-EOS REPRESENTATION

Grid data structure Vaata Structural
(for one parameter) Metadata

HOF X cimension (2048 pxals &t 275m par poel)
Block rumber Per-Block Projaction

HOF Y i ) dimarsion Matadata Parameataers
dimension 4

(512 poals [ ' P [-_, _——

v » . 50° ropction Ong
at 2750 Ots | Projection Orign
par pixel) J OMser 2 ‘ SOM params

180 blocks are required to cover the seasonal sun-lit ground under a single path. Each of the 233
WRS Terra orbit paths has a separate set of 180 MISR blocks defined to span it. The MISR Ancil-
lary Geographic Product is the reference dataset containing full lat/lon information about block
locations. Refer to section [9.4] for further AGP information. Each block could have been its own
grid in a separate file, but that model did not meet MISR SDP 1O constraints. Attempting to make
one rectangular grid spanning the entire swath range was size-prohibitive. At product design time,
HDF tiling and compression mechanisms could not support that large a region. The compromise
solution was to store only the projection origin for Block 1 and save in a separate dataset the
horizontal offset of each block beneath Block 1. The user should be aware that data acquisition does
not always begin in Block 1. However, even subsetted MISR Grid data files always contain HDF
structures that begin at Block 1. Empty blocks contain fill data. This offset is specified in integer
pixels from the upper left hand corner of Block 1. The storing of these offsets is taken care of by a
Grid library routine (GDblkSOMoffset). Offsets may be retrieved with the same routine. With the
projection origin information, the projection information and the block offset information,
transformations between (block/line/sample <-> SOM X/Y <-> lat/lon) are possible. HDF-EOS
and the accompanying GCTP map projection library do most of the work automatically. The user is
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again referred to Appendix [A].
3.3. MISR PRODUCTS: METADATA FORMATS

No matter what kind of product file is created, metadata must be attached to it for descriptive pur-
poses within the ECS environment. All files have an accompanying simple ASCII file containing
metadata which is produced at the same time that the file is produced. These attached ASCII files
contain what is called the Core, or Inventory, Metadata, which is the second type of metadata
described below. For MISR standard data product files that use only native HDF objects, Inventory
Metadata is the only type of metadata that is produced for the product.

For MISR HDF-EOS Swath and Grid file types six classes of metadata may be used: 1) Structural
Metadata, 2) Core Metadata, 3) Product Metadata, 4) File Metadata, 5) Grid/Swath Metadata and 6)
Per-block Metadata (for Grid files only). The first three classes of metadata are recognized by ECS
and can be searched in the ECS Data Server database. The last three classes were invented by MISR
and contain values required by MISR processing. Attempts to provide convenient data access often
clash with requirements to meet programmatic standards. Since metadata are usually small in size,
the MISR team handled such clashes by including redundant information in places where it was
warranted.

3.3.1. Structural Metadata

Structural Metadata are written into HDF files automatically by HDF-EOS software when writing
out HDF-EOS files. These metadata describe the structure of the file in terms of its dimensions,
Swath or Grid characteristics, projection (for Grid only), and data fields. These metadata are used by
HDF-EOS software to recognize file structures when reading back the data.

3.3.2. Core Metadata

Core, or Inventory, Metadata provide granule level information used for ingesting, cataloging, and
searching the data product. These metadata are written into HDF-EOS files by Toolkit metadata
calls. A Metadata Configuration File (MCF), which describes Inventory Metadata attributes, is used
when creating an HDF file using the Toolkit. An additional ASCII Inventory Metadata file is
produced at file-time creation which provides granule level information. This ASCII file has the same
name as the HDF or HDF-EOS output file with the extension of .met. These files are not described
in this document.

3.3.3. Product Metadata

Product, or Archive, Metadata provide granule level information that is not used for search purposes,
but which are important to be kept with the HDF-EOS file. These metadata are also attached by
Toolkit metadata calls during product generation and their attributes are also contained in the MCF
file. MISR processing does not currently use Archive Metadata, preferring to create and use the next
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three types of metadata described below.
3.3.4.File Metadata

File Metadata, when used by MISR processing, contain MISR-specific information that is common
to a whole file. These metadata are stored as global attributes that are attached to the standard
NCSA-supplied HDF Scientific Dataset (SD) object. (We found it necessary to use SD object global
attributes since the HDF-EOS Grid and Swath APIs do not provide a means of storing global data
relevant to an entire file as opposed to a single Swath or Grid data set.) These metadata are used to
process a file, but they are not intended to be used for search purposes. MISR is currently using this
class of metadata to store such things as additional projection information and product statistics. Ifa
file contains only one Grid or Swath dataset, and Grid/Swath Metadata (section 3.3.5 below) are
attached at that level, File Metadata may not be included in the file. The values for a particular
attribute must all be of the same type.

3.3.5. Per-grid/Per-swath Metadata

Grid and Swath Metadata are internal to HDF-EOS files and are used to provide MISR-specific
information unique to an individual Grid or Swath dataset in the file. An example of such meta data
is the resolution of the data in a Grid or Swath dataset. In the case of Swath files, these meta data are
the global attributes of a Swath dataset, while in the case of Grid files these are Grid attributes
attached using HDF-EOS Grid application calls. The values for a particular attribute must all be the
same type.

3.3.6. Per-block Metadata

The Per-block Metadata are internal to the file and are used to provide MISR-specific information
unique to an individual block of a Grid dataset. This class of metadata is used only in Grid files.
Since the HDF-EOS Grid API does not contain structures for dealing with MISR blocks, these
metadata are stored using standard NCSA-supplied HDF Vdata tables within the file. A wrapper
was written around the native HDF Vdata interface for reading and writing Per-block Metadata.
Because native HDF expects a file id returned from Hopen, the file id returned from GDopen cannot
be used when calling native HDF routines. Consequently, an HDF-EOS function, called EHidinfo,
has been provided for translating grid file ids to native file ids. The native file id is then used in the
Vdata calls. The attributes stored in Per-block Metadata include per-block coordinates, such as
L1B2 transform information, and statistics.

3.4. MISR PRODUCTS: QUALITY ASSURANCE FORMATS

To characterize the quality of MISR standard science data products four types of Quality Assurance
(QA) structures have been developed by MISR project scientists and they are related naturally to
MISR instrument swaths, blocks, lines and pixels. Typical QA content consists of a collection of
statistics that may be indexed over some dimension (e.g., block within a swath). The most suitable
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HDF type for this purpose is a standard NCSA-supplied HDF Vdata. Vdata’s are collections of one-
dimensional fixed-length records, where each record is composed of one or more fixed-length array
fields. Vdata records are identical in structure; however, the content, or data, may vary from one
record to the next. The number of records in a Vdata is not fixed, as records can be appended to a
Vdata. The limitation of the Vdata structure is its restriction to a single dimension, i.e., records
cannot be indexed by two or more dimensions. MISR QA Vdatas are organized within standard
NCSA-supplied HDF Vgroups, container classes that collect related objects together. Using
VGroups to organize the Vdatas helps define a file logically and also makes viewing MISR QA
easier.

3.4.1. QA Fields

As alluded to in the above paragraph, MISR QA is organized around MISR instrument swaths,
blocks, lines, and pixels. The QA statistics are generally organized within the following four fields of
a Vdata.

Per-swath Field - Single value statistic (integer or floating point) relevant to an entire MISR swath
of a data product. There might be on the order of 100 Per-swath QA Fields defined in a given QA
file.

Per-block Field - Single value statistic (integer or floating point) relevant to a particular MISR
block. There might be on the order of 100 Per-block QA Fields defined in a given QA file. There are
180 blocks in a MISR swath for each of the 4 bands of each of the nine MISR cameras. All Per-
block QA Fields relating to a particular block should be indexed by that block number, but should
also be easily displayed as a single statistic down the length of the swath. The Per-block QA Field is
primarily used with HDF-EOS Grid products.

Per-line Field - Single value statistic (integer or floating point) relevant to a particular line in a
swath. There might be on the order of 100 per-line fields defined in a given QA file. There are up to
72,000 in a MISR swath for each band of each camera. All Per-line QA Fields relating to a particular
line should be indexed by that line number, but should also be easily displayed as a single statistic
down the length of the swath. The Per-line QA Field is primarily used with HDF-EOS Swath
products.

Per-pixel Field - Single value statistic (integer or floating point) relevant to a particular pixel in a
swath. There are 1520 pixels in a line. All Per-pixel QA Fields relating to a particular pixel should be
indexed by that pixel number. The Per-pixel QA Field is primarily used with HDF-EOS Swath
products.

MISR standard data products also incorporate a few unique QA structures in addition to the above

four. These additional QA structures are special in that they have more than one dimension which are
not predefined in size. An example is the Grid Cell structure needed by L1B2:
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Per-grid Cell Field - Single value statistic (integer or floating point) relevant to a particular L1B2
grid cell in a particular block, where the number of grid cells per block ranges from 2 to 6. All Per-
grid Cell Fields are indexed by block and then by grid cell.

3.4.2. Standard QA Vdatas and VGroups

All Vgroups and Vdatas are identified by a name and class. Since HDF identifies objects by unique
reference and tag numbers, the class and name do not have to be unique. However, HDF functions
that search for names/classes, as opposed to reference numbers and tags, return the first occurrence
found. A typical convention, which MISR QA adheres to, is to have unique names and classes
specific to a type of Vdata. All Vdatas that share a class name have identical record structures.

A black box set of routines for performing all MISR QA operations would be useful. However, this
is not possible because every MISR data product has its own unique set of QA statistics. The best
that we can achieve is to enforce a set of rules for QA file formats and provide a library of code that
wraps low level HDF calls for accessing the QA Vdatas. The rules of QA file format are as follows:

. All QA types will have a Vgroup to which all related Vdatas and Vgroups will be attached.
. All QA data are stored in Vdatas, where Vdata attributes may be used where appropriate.

. All Vdatas will belong to a single Vgroup; lone Vdatas and membership to multiple Vgroups
are not allowed.

. A naming convention will be established for Vdata/Vgroup names and classes.

. The Per-swath, Per-block, Per-line, and Per-pixel QA types will have predefined names
located in a .h file.

. One exception to the rule: QA metadata for describing the origin of the data (time of collec-

tion, orbit number, etc.) don’t really belong in any particular Vgroup or Vdata; therefore, they will be
implemented as global SD attributes.

The basic organization of the four standard QA types is illustrated in Figure 3-2 below. The swath
QA is stored in a Vdata for consistency. There will only be one record in the Vdata because MISR
products are created on a per swath basis. The block, line, and pixel level QA use the block, line, and
pixel dimension, respectively, as the record dimension. It is probably most common for these records
to be contiguous; however, to allow a more sparse storage scheme (i.e., maybe only some blocks have
QA) one of the fields in the Per-block record indicates the MISR block number and one of the fields
in the Per-line record indicates the line number.
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Figure 3-2 MISR QA standard Vdata and Vgroup structures

SWATH VG BLOCK_VG LINE VG PIXEL VG
L Y L - .
Swath QA Block QA Line QA Pixel QA

Vdata Vdata Vdata Vdata

We have adopted the convention of using unique names for Vdatas and Vgroups and unique classes
to describe the type of QA. For clarity these conventions, as well as some additional constraints
from MISR SDP, are enumerated below:

. All type of names (Vgroup, Vdata, attribute, field, etc.) should contain no spaces.
Underscores are acceptable. To conserve space MISR capitalizes the first letter of each word, e.g.,
“SwathQaRed1x1”.

. All Vgroup/Vdata names within a single MISR file are unique.
. All classes are prefixed by the name of the MISR product, guaranteeing uniqueness across

product types. For example, the L1B2 terrain projected radiance QA file will prefix all classes with
the “Terrain” string.

. Within a single file Vdata classes are common for identical record types, but unique for each
type of record. For example, some level L1B1 QA are separated by band and average mode, but
information for each is the same. All of the individual Vdatas (e.g., “LineQaRed1x1”,
“LineQaGreen4x4”) share one class (e.g., “B1GlobalModeLineQaBandAvgMode™). However, a
global line QA structure (e.g., “LineQaGlobal”) has a different class
(“B1GlobalModeLineQaGlobal”).

. Vgroup classes can be conveniently named the same as the Vgroup name with the product
type prepended. Unlike Vdatas, there aren’t multiple instances of Vgroups that share a common
class.

3.4.3. Special QA Vdatas and VGroups

There are no hard rules for adding custom MISR QA structures; whatever is logical and fits within
the general QA rules is the best approach. As an example, the L1B2 Terrain processing operates on
units called Grid Cells. A Grid Cell is a subregion of a block. The number of grid cells in a block is
not fixed, nor known, until the block is actually processed. This prevents us from just adding grid cell
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fields to the block QA and making each field n-dimensional with n being the number of grid cells in
that block. Remember that Vdata records are fixed in length. We could determine the maximum value
of n and use it to fix a Vdata record length; however, this would waste a lot of space in the QA file.
Therefore, Grid Cell QA must be stored in a separate Vdata. It is desirable to index a Grid Cell by the
block to which it belongs, as well its grid cell index. If we create a single Vdata for the Grid Cell QA,
then one of the fields would map each record to the appropriate block number. Another alternative is
to create a Vdata for each block of Grid Cells. This latter approach proves to be a better solution
because Grid Cells are usually examined in the context of a block.

An example of MISR QA that incorporates the standard and special Grid Cell QA types is illus-
trated in Figure 3-3. The L1B2 product tracks swath level QA statistics for each band, where each
band has a particular averaging mode associated with it. In this instance we create a distinct Vdata
for each band with the averaging mode in the name. So, if the Red band is in the 1x1 averaging mode,
we have the Vdata “Red 1x1 QA.” These Vdatas are attached to the swath Vgroup. The Grid Cell
Vgroup is placed under the Block Vgroup to associate them logically as discussed above. This
implies that someone wouldn’t be interested in looking at Grid Cell QA without first examining block
QA. Because there are multiple Grid Cell Vdatas, we append the block number to the base name
(e.g, “Grid Cell QA 17).

The four standard metadata types - swath, block, pixel, and line, have the following rules for all
products:

. Per-swath Vdata always consists of a single record,;

. Per-block Vdata maps block number to record number; the convention used in the product
data files is that record 0 corresponds to Block 1, record 1 corresponds to Block 2, etc., even though
we only process ~140 of the 180 blocks per swath; required fields are “BlockNumber” and
“ValidRecord;”

. Per-line Vdata maps line number to record number; the convention used in the product data
files is that record 0 corresponds to Line 0, etc.; required fields are “LineNumber” and “Vali-
dRecord;”

. Per-pixel Vdata maps pixel number to record number; the convention used in the product
data files is that record 0 corresponds to Pixel 0, etc.; required fields are “PixelNumber” and “Vali-
dRecord.”
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4. MISR LEVEL 1A REFORMATTED ANNOTATED PRODUCT
4.1. MISR LEVEL 1A PRODUCT GRANULE NAMES

MISR Level 1A Reformatted Annotated Products are composed of the six different file granules
listed below:

Table 4-1: MISR Level 1A File Granule Names

MISR LEVEL 1A FILE GRANULE NAME ESDT Name [Section
MISR AM1 FM SCI Pmmm Onnnnnn cc Fff vvvv.hdf MIL1A 4.5
MISR AMI1 FM CAL Pmmm_ Onnnnnn cc Fff vvvv.hdf MIIAC 4.6
MISR AM1 FM MTR CL Pmmm Onnnnnn Fff vvvv.hdf MI1AMOT 4.7
MISR AMI1 FM NAV_GM _Pmmm Onnnnnn_ Fff vvvv.hdf MI1IANAV 4.8
MISR AMI FM ENG GM_Pmmm Onnnnnn_ Fff vvvv.hdf MITAENGI 4.9
MISR AMI1 FM OBC_CL Pmmm Onnnnnn_ Fff vvvv.hdf MITAOBC 4.10

4.2. MISR LEVEL 1A PRODUCT GRANULE BRIEF DESCRIPTIONS
4.2.1. MISR LEVEL 1A MIL1A CCD Science Instrument Data

MISR Level 1A (MIL1A) CCD Science Instrument Data are the primary archive of the MISR
instrument. The MISR CCD Science Instrument Data acquired from all nine of the MISR cameras for
each of the four bands represent the raw MISR input data staged for MISR Science Instrument Data
processing. There are nine file granules of this type, one corresponding to each of the nine MISR
cameras. Each file granule contains four entire swaths of data, one swath for each of the four MISR
bands associated with each MISR camera.

There are three functional processing steps to transform the raw Level 0 data into the Level 1A
output: reversal of the square-root encoding performed on the instrument data, byte-alignment, and
reformatting of CCD line array data. The reversal of the square-root encoding converts the 12-bit
data fields extracted from the CCD Science Instrument Data packets into 14-bit CCD DN data
values. The L1A CCD Science Instrument Data include both radiance data and Image Data Quality
Indicator (IDQI) parameters. The IDQI values are packed in the least significant 2 bits of the DN
data. Therefore, each CCD Science Instrument Datum at the pixel level is 16-bits: 14 bits for the
radiance value and 2-bits for the IDQI value. Verifications of packet sequencing, formats and sizes
are also executed and reported. The Level 1A output product is time-ordered, band-separated and
error-checked.

ECS metadata are generated and incorporated into the product, as well as placed into an associated
Core, or Product, Metadata file. A QA statistics file is no longer generated for this product.
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Processing of the raw CCD Science Instrument Data no longer includes generation of the Level 1
browse product. The Level 1 browse product was output as a JPEG file in HDF RIS8 format. The
browse product was based on the MISR red band with a 1x1 (275 m by 275 m) sampling that is
pixel-averaged uniformly throughout the entire swath to a resolution of 4.4 km.

4.2.2. MISR LEVEL 1A MI1AC CCD Calibration Data

MISR Level 1A (MI1AC) CCD Calibration Data are acquired as part of an on-orbit calibration
experiment. These data are distinct from CCD Science Instrument Data and are identified with nine
different APID (packet identification number) codes. The MISR L1A CCD Calibration Data include
both radiance data and Image Data Quality Indicator (IDQI) parameters. The IDQI values are packed
in the least significant 2 bits of the DN data. Hence, the per-pixel format of these data are identical to
the CCD Science Instrument Data.

4.2.3. MISR LEVEL 1A MITAMOT Motor Data

MISR Level 1A (MI1AMOT) Motor Data are acquired as part of an on-orbit calibration experiment.
These data consist of measurements of the MISR instrument calibration panel motor currents. These
data also include packet data for motor ID, motor current sampling frequency, and motor
temperature.

4.2.4. MISR LEVEL 1A MI1ANAY Navigation Data

MISR Level 1A (MI1TANAYV) Navigation Data include all spacecraft position, velocity, attitude and
attitude rate data incorporated into MISR Level 1A Engineering Data packets. These data are read
from the Command and Telemetry Bus during the period of one EOS-TERRA orbit.

4.2.5. MISR LEVEL 1A MI1AENG Engineering Data

MISR Level 1A (MI1AENG1) Engineering Data provide all of the data needed to describe the state
of the instrument for Level 1 processing and analysis at a later date. These data are composed
primarily of temperatures, voltages and currents of each camera, the optical bench, calibration-diodes,
and system electronics. Verification and reporting flags for latches and limit-switches on the
cover/goniometer and the calibration diffuser panels are also incorporated into these data.

4.2.6. MISR LEVEL 1A MI1AOBC On-Board Calibration Data

MISR Level 1A (MI1AOBC) On-board Calibration Data provide the radiometry from PIN and HQE
diodes and goniometer mechanism readings collected during calibration mode operations near the
north and south poles and over the darkside of the Earth (or during science mode operations over the
sunlit side of the Earth). The diode radiometry acquired during north and south pole calibration
sequences will be used to determine brightness and reflective characteristics of a MISR diffuser panel
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as observed by each of the nine MISR cameras.

4.3. MISR LEVEL 1A PRODUCT GRANULE DATA SETS

The MISR Level 1A Standard Science Data Product is composed of 6 separate ESDTs, each with
one physical file format, as shown in Table 4-2. Each physical file is in the HDF-EOS Swath for mat

and each contains one or more HDF-EOS Swath datasets (Table 4-2).

Table 4-2: MISR Level 1A Reformatted Annotated Product Files and Swath Datasets

ESDT Local Granule ID' Swath Dataset
Shortname Name
MIL1A MISR AM1 FM SCI Pmmm Onnnnnn cc Fff vvvv.hdf blue band 1x1

blue anc 1x1
green_band_1x1
green_anc_1x1
red_band 1x1
red_anc 1x1
nir_band 1x1
nir_anc_1x1
blue band 1x4
blue anc 1x4
green_band 1x4
green_anc_1x4
red_band 1x4
red_anc 1x4
nir_band 1x4
nir_anc_1x4
blue band 2x2
blue anc 2x2
green_band_2x2
green_anc 2x2
red_band 2x2
red_anc 2x2
nir_band 2x2
nir_anc 2x2
blue band 4x4
blue anc 4x4
green_band 4x4
green_anc_4x4
red_band 4x4
red_anc 4x4
nir_band 4x4
nir_anc_4x4
spurious_pkts
MIIAC MISR AMI1 FM CAL Pmmm Onnnnnn cc Fff vvvv.hdf blue band 1x1
blue anc 1x1
green_band_1x1
green_anc_1x1

1 Where Pmmm corresponds to the orbit path number, Onnnnnn is the absolute orbit number, cc is the camera
identifier, and Fff is the file format version and vvvv is the file version number.
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red_band 1x1
red_anc 1x1
nir_band 1x1
nir_anc_1x1
blue band 1x4
blue anc 1x4
green_band 1x4
green_anc_1x4
red_band 1x4
red_anc 1x4
nir_band 1x4
nir_anc_1x4
blue band 2x2
blue anc 2x2
green_band_2x2
green_anc 2x2
red_band 2x2
red_anc 2x2
nir_band 2x2
nir_anc 2x2
blue band 4x4
blue anc 4x4
green_band 4x4
green_anc_4x4
red_band 4x4
red_anc 4x4
nir_band 4x4
nir_anc 4x4

MI1AMOT MISR AMI FM MTR CL Pmmm Onnnnnn Fff vvvv.hdf MTRSwath
MITAENGI MISR AMI FM ENG GM_Pmmm Onnnnnn_ Fff vvvv.hdf EngSwath
MI1IANAV MISR AMI1 FM NAV_GM _Pmmm Onnnnnn_ Fff vvvv.hdf NavSwath
MITAOBC MISR AMI FM OBC_CL Pmmm Onnnnnn_ Fff vvvv.hdf OBCSwath

4.4. MISR LEVEL 1A PRODUCT SHARED SWATH DESCRIPTORS

Dimension Description Valid Values
DownTrack Unlimited, number of lines acquired during |0 -
the collection of MISR CCD science data
CrossTrack Number of CCD DNs acquired 380 for 4x4 averaging
760 for 2x2 averaging
1520 for 1x1, 1x4 averaging

For the nominal Global Mode called “Super Stereo”, the following table relates the spatial resolution
to camera and band.

Table 4-3: Spatial Resolution Distribution for Global mode
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Grid DF CF BF AF AN AA BA CA DA
BlueBand llkmx |1.1kmx [1.1kmx |[l.1kmx [275mx |l.1kmx [(l1.1kmx [I.1kmx |1.1 kmx
1.1 km 1.1 km 1.1 km 1.1 km 275 m 1.1 km 1.1 km 1.1 km 1.1 km
GreenBand |l1.1kmx [l1.1kmx |[l.1kmx |l.1kmx |275mx |(1l.1kmx [l.1kmx |1.1 kmx [1.1 kmx
1.1 km 1.1 km 1.1 km 1.1 km 275 m 1.1 km 1.1 km 1.1 km 1.1 km
RedBand 275mx |275mx [275mx [275mx [|275mx [275mx [|275mx [275mx |275mx
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m
NIRBand llkmx |1.1kmx [1.1kmx |[l.1kmx [275mx |l.1kmx [(1.1kmx [I.1kmx |1.1 kmx
1.1 km 1.1 km 1.1 km 1.1 km 275 m 1.1 km 1.1 km 1.1 km 1.1 km
For Local Mode, the following table relates the spatial resolution to camera and band.
Table 4-4: Spatial Resolution Distribution for Local mode
Grid DF CF BF AF AN AA BA CA DA
BlueBand 275mx |275mx [275mx [275mx [|275mx [275mx |275mx [275mx [275mx
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m
GreenBand [275mx [275mx [275mx [275mx |275mx [275mx [|275mx [275mXx [275m x
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m
RedBand 275mx |275mx [275mx [275mx [|275mx [275mx [|275mx [275mx |275mx
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m
NIRBand 275mx |275mx [275mx [275mx [|275mx [275mx |275mx [275mx |275mx
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m
4.5. MISR LEVEL 1A MIL1A CCD SCIENCE INSTRUMENT DATA
4.5.1. File Metadata Description
None.
4.5.2. Per-swath Metadata Description
Table 4-5: CCD Science Per-Swath Metadata
Swath Metadata Definition Data Type Valid Values
NumLines not used uint32 0
NumSamples not used uint32 0
NumSatSamples not used uint32 0
NumSatLines not used uint32 0
NumLinesWithSatPixels not used uint32 0
NumLinesThreshFail not used uint32 0

4.5.3. Per-block Metadata Description
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N/A
4.5.4. Per-line Metadata Description

The CCD Science Data file uses primarily Per-Line Metadata (Table 4-6). Per-Line Metadata are
stored in the Time Tags SDS linked to the DNs SDS by sharing the same X-Dim. For instance, the
red band DNs are in the swath red band 1x1.DN. The corresponding Per-Line Metadata is in the
swath red _anc 1x1.Time Tags.

Table 4-6: CCD Science Per-Line Metadata

PerLine Metadata |Definiti0n |Data Type Valid Range
time days Time tag(0) -first 16 bits of 64 bit time tag field

representing days FLOAT32 0-65535
time msecl Time tag(1) - second 16 bits of 64 bit time tag field

representing milliseconds FLOAT32 0- 65535
time msec2 Time tag(2) - third 16 bits of 64 bit time tag field

representing milliseconds FLOAT32 0-65535
time micro Time tag(3) - fourth 16 bits of 64 bit time tag field

representing microseconds FLOAT32 0- 65535
Line mean Active pixel region line average FLOAT32 0-16383
Std_dev_ac Active pixel region standard deviation FLOAT32 0 - 400
Min_ac dn Minimum DN value in active pixel region FLOAT32 0-16383
Max_ac dn Maximum DN value in active pixel region FLOAT32 0-16383
Overclock_mean Overclock pixel region line average FLOAT32 0-1000
Std_dev_oc Overclock pixel region standard deviation FLOAT32 0 -400
Min_oc_dn Minimum DN value in overclock pixel region FLOAT32 0-16383
Max_oc_dn Maximum DN value in overclock pixel region FLOAT32 0-16383
rti_eosec Number of 8 ms intervals, eosec -> MSYNC FLOAT32 0-5
Cced_int_time CCD line integration time FLOAT32 0-40.8 ms
Cam_mode_flag Camera mode (global/local) FLOAT32 0=Local,

1=Global

4.5.5. Per-pixel Metadata Description
None.

4.5.6. Swath Data Set Descriptions
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Table 4-7: CCD Science Swath Field Definitions

Field Name Dimension |[Number | Units [ Transformation Flag
Parameter Description List Type Values
Swath blue_band_1x1
DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any purpose
Swath_blue_anc_1x1
(Field definitions described Table [4-6])
Swath green_band_1x1
DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any purpose
Swath green_anc_1x1
(Field definitions described Table [4-6])
Swath red_band_1x1
DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15=dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any purpose
Swath red_anc_1x1
(Field definitions described Table [4-6])
Swath nir_band_1x1
DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any purpose
Swath nir_anc_1x1
(Field definitions described Table [4-6])
Swath blue_band_1x4
DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any purpose
Swath blue_anc_1x4
(Field definitions described Table [4-6])
Swath green_band_1x4
DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
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2 = Not usable for science
3 = Unusable for any purpose

Swath green_anc_1x4

(Field definitions described Table [4-6])

Swath red_band_1x4

DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any purpose
Swath red_anc_1x4
(Field definitions described Table [4-6])
Swath nir_band_1x4
DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any purpose
Swath nir_anc_1x4
(Field definitions described Table [4-6])
Swath blue_band_2x2
DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any purpose
Swath blue_anc_2x2
(Field definitions described Table [4-6])
Swath green_band_2x2
DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specification
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any purpose
Swath green_anc_2x2
(Field definitions described Table [4-6])
Swath red_band_2x2
DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any purpose
Swath red_anc_2x2
(Field definitions described Table [4-6])
Swath nir_band_2x2
DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
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3 = Unusable for any purpose

Swath red_anc_2x2

(Field definitions described Table [4-6])

Swath blue_band_4x4

DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any purpose
Swath blue_anc_4x4
(Field definitions described Table [4-6])
Swath green_band_4x4
DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any purpose
Swath green_anc_4x4
(Field definitions described Table [4-6])
Swath red_band_4x4
DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15 =dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any purpose
Swath red_anc_4x4
(Field definitions described Table [4-6])
Swath nir_band_4x4
DNs DownTrack, UINT16 |dn Bit packed: IDQI:
CrossTrack Bits 0-1 =IDQI |0 = Within specifications
Bits 2-15 = dn 1 = Reduced accuracy
2 = Not usable for science
3 = Unusable for any purpose
Swath nir_anc_4x4
(Field definitions described Table [4-6])
Swath spurious_pkts
SpuriousPkts PktDownTrack, [UCHARS |n/a n/a n/a
PktCrossTrack
4.5.7. CCD Science Product QA

Additional Quality Assessment Metadata is no longer reported in HDF-EOS vdata structures.

Separate QA Statistics files are no longer generated.

4.6.
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4.6.1.

None.

4.6.2.

File Metadata Description

Per-swath Metadata Description

Table 4-8: CCD Calibration Per-swath Metadata

Swath Metadata Definition Data Type | Valid Values
PGE4_ORBIT_NO Orbit counter INT32 1-
PGE4 PATH NO Orbit path counter INT32 1-233
PGE4_OUT_OF_ORDER_PKTS |LlIsting of out of order packets found INTI16 (Array of 50)
PGE4 DUPLICATE PKTS Listing of duplicate packets found INT16 (Array of 50
PGE4 PIXEL REVERSAL Pixel reversal determinant INT32 0/1

4.6.3.

None.

4.6.4.

Per-block Metadata Description

Per-line Metadata Description

The CCD Calibration Data file uses primarily Per-Line Metadata (Table 4-9). Per-Line Metadata is
stored in the TimeTags SDS linked to the DNs SDS by sharing the same X-Dim.

Table 4-9: CCD Calibration Per-Line Metadata

PerLine Metadata Definition Data Type | Valid Range
time days Time tag(0) -first 16 bits of 64 bit time tag field FLOAT32

representing days 0- 65535
time msecl Time tag(1) - second 16 bits of 64 bit time tag field FLOAT32

representing milliseconds 0- 65535
time msec2 Time tag(2) - third 16 bits of 64 bit time tag field FLOAT32

representing milliseconds 0- 65535
time micro Time tag(3) - fourth 16 bits of 64 bit time tag field FLOAT32

representing microseconds 0- 65535
Line mean Active pixel region line average FLOAT32 |[0-16383
Std_dev_ac Active pixel region standard deviation FLOAT32 |0 -400
Min_ac dn Active pixel region standard deviation FLOAT32 |0
Max_ac dn Maximum DN value in active pixel region FLOAT32 16383
Overclock_mean Overclock pixel region line average FLOAT32 |0-1000
Std_dev_oc Overclock pixel region standard deviation FLOAT32 |0 -400
Min_oc_dn Minimum DN value in overclock pixel region FLOAT32 |0
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Max_oc_dn Maximum DN value in overclock pixel region FLOAT32 16383
Sun_angle x Sun angle - x coordinate FLOAT32

Sun_angle y Sun angle - y coordinate FLOAT32

Sun_angle z Sun angle - z coordinate FLOAT32
Ccd_int_time CCD line integration time FLOAT32 [0-40.8

4.6.5.

None.

4.6.6.

For CCD calibration processing, the data collected during any of the types of calibration sequence
modes (North pole, South pole, Dark, Diode) is stored in an appropriate SDS based on band and
averaging mode. Since the cameras are taken through multiple averaging modes and integration times
during any one calibration operation the data collected is stored in time order in the appropriate
band/averaging mode defined SDSs. Ancillary metadata for each set of calibration DNs (including

time tag) are defined in Table 4-10.

Per-pixel Metadata Description

Swath Data Set Descriptions

Table 4-10: CCD Calibration Swath Field Definitions

Field Name Dimension [Number| Units |Transformation Flag
Parameter Description List Type Values
Swath blue_band_1x1
DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 = dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath_blue_anc_1x1
(Field definitions described Table 4-10)
Swath green_band_1x1
DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 = dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath green_anc_1x1
(Field definitions described Table 4-10)
Swath red_band_1x1
DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 = dn 1 = Overclock out-of-range
2 = Saturated pixels
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3 = Data transmission errors

Swath red_anc_1x1

(Field definitions described Table 4-10)

Swath nir_band_1x1

DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath nir_anc_1x1
(Field definitions described Table 4-10)
Swath blue_band_1x4
DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath blue_anc_1x4
(Field definitions described Table 4-10)
Swath green_band_1x4
DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 = dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath green_anc_1x4
(Field definitions described Table 4-10)
Swath red_band_1x4
DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath red_anc_1x4
(Field definitions described Table 4-10)
Swath nir_band_1x4
DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath nir_anc_1x4
(Field definitions described Table 4-10)
Swath blue_band_2x2
DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 = dn 1 = Overclock out-of-range
2 = Saturated pixels
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3 = Data transmission errors

Swath blue_anc_2x2

(Field definitions described Table 4-10)

Swath green_band_2x2

DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath green_anc_2x2
(Field definitions described Table 4-10)
Swath red_band_2x2
DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath red_anc_2x2
(Field definitions described Table 4-10)
Swath nir_band_2x2
DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 = dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath red_anc_2x2
(Field definitions described Table 4-10)
Swath blue_band_4x4
DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath blue_anc_4x4
(Field definitions described Table 4-10)
Swath green_band_4x4
DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15=dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath green_anc_4x4
(Field definitions described Table 4-10)
Swath red_band_4x4
DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 = dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
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Swath red_anc_4x4

(Field definitions described Table 4-10)

Swath nir_band_4x4

DNs DownTrack, UINT16 |dn Bit packed: SDQI:
CrossTrack Bits 0-1 = SDQI |0 = No known anomalies
Bits 2-15 =dn 1 = Overclock out-of-range
2 = Saturated pixels
3 = Data transmission errors
Swath nir_anc_4x4
(Field definitions described Table 4-10)
Swath spurious_pkts PktDownTrack, [UCHARS |n/a n/a n/a
PktCrossTrack
4.6.7. Per-swath QA Metadata
None.
4.7. MISR LEVEL 1A MI1AMOT MOTOR DATA
4.7.1.  File Metadata Description
None.
4.7.2.  Per-swath Metadata Description
Table 4-11: Motor Per-swath Metadata
Swath Metadata Definition Data Type Valid Values
PGE3_ORBIT_NO Orbit counter INT32 1-
PGE3_PATH _NO Orbit path counter INT32 1-233
PGE3_START TIME Calibration start time FLOAT64 S/C time
PGE3_STOP_TIME Calibration stop time FLOAT64 S/C time
PGE3_NUM_MTR_SAMPLES |Number of motor samples INT32
PGE3_SWATH FLAGS Quality flag for calibration INTS 1-128
PGE3_OUT_OF_ORDER_PKTS |LlIsting of out of order packets found INTI16 (Array of 50)
PGE3_DUPLICATE PKTS Listing of duplicate packets found INT16 (Array of 50)

4.7.3.

None.

4.7.4.

Per-block Metadata Description

Per-line Metadata Description
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None.

4.7.5.

Per-pixel (or -sample) Metadata Description

Table 4-12 describes the Per-sample Metadata that are specific to each data sample in a packet
during the calibration sequence. For each data value in the motor current SDS there is a corresponding
metadata value in the corresponding metadata SDS.

Table 4-12: Motor Data Per-Sample Metadata

PerPacket Metadata

Definition

Data Type

Valid Range

Current sample quality
indicators

bit 0:
bit 1:
bit 2:
bit 3:
bit 4:
bit 5:
bit 6:
bit 7:

Quality values associated with each motor current
sample. Using bit-level triggers the quality flag is
toggled as follows:

Data extraction error
Data scaling error
Data byte alignment error
Data failed threshold check, high
Data failed threshold check, low
Unused
Unused
Data value is OK.

INTS

(Array of 283)

4.7.6.

Swath Data Set Descriptions

For MISR calibration processing the data collected during any of the types of calibration sequence
modes (North pole, South pole, Dark, Diode) generates motor data which is stored in the MISR L1A
Motor output product. Data quality checks are performed on all current samples and time tags in the

packet.

Table 4-13: Motor Data Dimension Descriptions

Dimension Description Valid Values
PGE3_TIME_DIMENSION Unlimited, time tag for each motor packet collected 0-
PGE3_TIME XTRACK DIMENSION [Number of bytes in a motor packet time tag 8
PGE3_DOWN_TRACK DIMENSION [Unlimited, number of lines acquired during the collection |0 -

of MISR motor data
PGE3_CURR_DIMENSION Number of current sampled acquired 283
PGE3_META XTRACK DIMENSION [Number of metadata values per packet 4
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Table 4-14: Motor Data Swath Field Definitions

Field Name Dimension List Number Type
Parameter Description

PGE3_CURR_SAMPLE_TIME_TABLE [PGE3_DOWN_TRACK_DIMENSION, UINTS
PGE3_TIME_XTRACK_DIMENSION

PGE3_PACKET QUAL_TABLE PGE3_ DOWN_TRACK_DIMENSION UINT32

PGE3_PACKET META_TABLE PGE3 DOWN_TRACK_DIMENSION, FLOAT32
PGE3_PACKET META_XTRACK_DIMENSION

PGE3_CURR_SAMPLE TABLE PGE3 DOWN_TRACK_DIMENSION, FLOAT32
PGE3_CURR_DIMENSION

PGE3 DATA QUAL TABLE PGE3 DOWN_TRACK_DIMENSION, UINTS
PGE3_CURR_DIMENSION

Table 4-15 lists the data fields in the swath based on the location the data has been collected on the
instrument. Each represents an SDS in the output MISR motor file.

Table 4-15: Swath Data fields for Motor Data

Field Name Description Data Type | Valid Range

PGE3_curr_sample_time_table

time days Time tag -first 16 bits of 64 bit time tag field FLOAT32 |0- 65536
representing days (array of 2 bytes)

time msecl Time tag - second 16 bits of 64 bit time tag field FLOAT32 |0- 65536
representing milliseconds (array of 2 bytes)

time msec2 Time tag - third 16 bits of 64 bit time tag field FLOAT32 |0- 65536
representing milliseconds (array of 2 bytes)

time micro Time tag - fourth 16 bits of 64 bit time tag field FLOAT32 |0-1000

representing microseconds (array of 2 bytes)

PGE3_packet_quality

qual_indicator Motor packet data quality indicator INTS 0-128
Quality values associated with each motor packet.
Using bit-level triggers the quality flag is toggled as
follows:

Bit 0: Packet header has an error

Bit 1: Bad packet APID

Bit 2: Invalid packet length

Bit 3: Bad packet time stamp

Bit 4: Packet time out of order

Bit 7: Packet sequence number out of order

PGE3_packet_meta_table

motor_id Motor identifier INT32 0-2
0 = North cal panel
1 = South cal panel
3 = cover

36 MISR Data Products Specifications



motor_temperature

Motor temperature

FLOAT32 [-30to 50

curr_samp_freq

Motor current sampling frequency

FLOAT32 |40ms

tot num_curr_samples

Number of currents samples

INT32

0-

PGE3_curr_sample_table

curr_sample

Motor current sample values
(array of 283)

FLOAT32 [0-2110ma

PGE3_data_qual_table

(Field definitions described Table 4-14

4.7.7. Per-swath QA Metadata

None

4.8. MISR LEVEL 1A MI1ANAV NAVIGATION DATA

4.8.1. File Metadata Description

None.

4.8.2. Per-swath Metadata Description

Table 4-16: NAVIGATION Per-swath Metadata

Swath Metadata Definition Data Type Valid Values
PGE2_ORBIT_NO Orbit counter INT32 1-
PGE2 PATH NO Orbit path counter INT32 1-233
PGE2 START TIME Calibration start time FLOAT64 S/C time
PGE2 STOP_TIME Calibration stop time FLOAT64 S/C time
PGE2 NUMBER OF PACKETS [Number of Navigation packets INT32 0-
PGE2 SWATH FLAGS Quality flag for engineering data collection [INTS8 1-128
PGE2_OUT_OF_ORDER _PKTS |Listing of out of order packets found INTI16 (Array of 50)
PGE2 DUPLICATE PKTS Listing of duplicate packets found INT16 (Array of 50)

4.8.3. Per-block Metadata Description

None.

4.8.4. Per-line Metadata Description
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None.

4.8.5. Per-pixel (or -sample) Metadata Description

The Engineering Data file uses primarily Per-sample Metadata (Table 4-17). Each multiplexer
(MUX), or Camera-specific data, retrieved from the instrument is stored in a separate SDS in the

output file.

Table 4-17: Navigation Per-Sample Metadata

PerLine Metadata Definition Data Type | Valid Range
Navigation values Quality values associated with each navigation data values. INTS (Array of 13)
quality indicators Using bit-level triggers the quality flag is toggled as follows:

bit 0: Data extraction error

bit 1: Data scaling error

bit 2: Data byte alignment error

bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused

bit 6: Unused

bit 7: Data value is OK.

4.8.6. Swath Data Set Descriptions
For MISR Engineering/navigation data collected during an EOS orbit the data generated is stored in an
appropriate SDS in the output product. The navigation data and data quality indicators describing

the values are stored in the swath and data dimensions are defined below.

Table 4-18: Navigation Data Dimension Descriptions

Dimension Description Valid Values

PGE2_DOWN_TRACK_DIMENSION |Unlimited, number of lines acquired during the collection of |0 -
MISR engineering data

PGE2 NAVIGATION_DIMENSION |Navigation sample values 13
PGE2 TIME DIMENSION Unlimited, time tag for each engineering packet collected 0-
PGE2 TIME ARRAY DIMENSION |Number of bytes in a engineering/navigation packet time tag |8

Table 4-19: Navigation Data Swath Field Definitions

Field Name Dimension List Number Type
Parameter Description

Swath NavSwath
PGE2_PACKET_QUAL PGE2 DOWN_TRACK DIMENSION UINT32
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PGE2_NAVIGATION_TABLE PGE2_DOWN_TRACK_DIMENSION, FLOAT32
PGE2_NAVIGATION_DIMENSION

PGE2_NAVIGATION_QUAL PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_NAVIGATION_DIMENSION

PGE2_TIME_TABLE PGE2_TIME_DIMENSION, UINTS

PGE2_TIME_ARRAY_DIMENSION

Table 4-20 lists the data fields in the swath based on the location the data has been collected on the
instrument. Each represents an SDS in the output MISR navigation file.

Table 4-20: Swath Data Fields for Navigation Data

Field Name Description Data Type | Valid Range
PGE2_time_table
time days Time tag -first 16 bits of 64 bit time tag field representing |FLOAT32 [0 - 65536
days (array of 2 bytes)
time msecl Time tag - second 16 bits of 64 bit time tag field FLOAT32 |0- 65536
representing milliseconds (array of 2 bytes)
time msec2 Time tag - third 16 bits of 64 bit time tag field FLOAT32 |0- 65536
representing milliseconds (array of 2 bytes)
time micro Time tag - fourth 16 bits of 64 bit time tag field FLOAT32 |0-1000
representing microseconds (array of 2 bytes)
PGE2_packet_qual
qual_indicator Motor packet data quality indicator INTS 0-128
Quality values associated with each motor packet. Using
bit-level triggers the quality flag is toggled as follows:
Bit 0: Virtual data file could not be opened
Bit 1: Header file could not be read
Bit 2: Header packet count wrong
Bit 3: Header spacecraft id wrong
Bit 4: Header time stamp wrong
Bit 7: Swath OK flag
PGE2_navigation_table
X_axis_pos X-axis position (m) FLOAT32 |+268x10°
y_axis_pos Y_axis position (m) FLOAT32 |+268x10°
Z_axis_pos Z-axis position (m) FLOAT32 |+268x10°
x_axis_vel X-axis velocity (m/s) FLOAT32 |+524x10°
y_axis_vel Y-axis velocity (m/s) FLOAT32 |+524x10°
z_axis_vel Z-axis velocity (m/s) FLOAT32 |+524x10°
roll axis angle Roll-axis Euler angle (arcsec) FLOAT32 |+2048
pitch_axis_angle Pitch-axis Euler angle (arcsec) FLOAT32 |+2048
yaw_axis_angle Yaw-axis Euler angle (arcsec) FLOAT32 |+2048
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roll axis rate Roll-axis rotation rate (arcsec/s) FLOAT32 |+1024

pitch_axis_rate Pitch-axis rotation rate (arcsec/s) FLOAT32 |+1024

yaw_axis_rate Yaw-axis rotation rate (arcsec/s) FLOAT32 |+1024

PGE2_packet_meta_table
(Field definitions described Table 4-19)

4.8.7. Per-swath QA Metadata

None.

4.9. MISR LEVEL 1A MI1AENG1 ENGINEERING DATA
4.9.1. File Metadata Description

None.

4.9.2. Per-swath Metadata Description

Table 4-21: Swath Metadata for Engineering Data File

Swath Metadata Definition Data Type | Valid Values
PGE2_ORBIT_NO Orbit counter INT32 1-
PGE2 PATH NO Orbit path counter INT32 1-233
PGE2 START TIME Calibration start time FLOAT64 S/C time
PGE2 STOP_TIME Calibration stop time FLOAT64 S/C time
PGE2 NUMBER OF PACKETS [Number of Engineering packets INT32
PGE2 SWATH FLAGS Quality flag for engineering data collection [INTS8 1-128
PGE2 OUT _OF ORDER PKTS |[LlIsting of out of order packets found INT16 (Array of 50)
PGE2 DUPLICATE PKTS Listing of duplicate packets found INT16 (Array of 50)

4.9.3. Per-block Metadata Description

None.

4.9.4. Per-line Metadata Description

None.

4.9.5. Per-pixel (or -sample) Metadata Description

The Engineering Data file uses primarily Per-sample Metadata (Table 4-22). Each multiplexer
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(MUX), or Camera-specific data, retrieved from the instrument is stored in a separate SDS in the

output file.

Table 4-22: Engineering Data Per-Sample Metadata

PerLine Metadata Definition Data Type | Valid Range
Mux A quality Quality values associated with each engineering values INTS Array of 16, each
indicators collected in MUX A. Using bit-level triggers the quality flag correlating to an
is toggled as follows: engineering value
collected,
bit 0: Data extraction error 0-128
bit 1: Data scaling error
bit 2: Data byte alignment error
bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused
bit 6: Unused
bit 7: Data value is OK.
Mux B quality Quality values associated with each engineering values INTS Array of 16, each
indicators collected in MUX B. Using bit-level triggers the quality flag correlating to an
is toggled as follows: engineering value
collected,
bit 0: Data extraction error 0-128
bit 1: Data scaling error
bit 2: Data byte alignment error
bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused
bit 6: Unused
bit 7: Data value is OK.
Mux C quality Quality values associated with each engineering values INTS Array of 16, each
indicators collected in MUX C. Using bit-level triggers the quality flag correlating to an
is toggled as follows: engineering value
collected,
bit 0: Data extraction error 0-128
bit 1: Data scaling error
bit 2: Data byte alignment error
bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused
bit 6: Unused
bit 7: Data value is OK.
Mux D quality Quality values associated with each engineering values INTS Array of 16, each

indicators

collected in MUX D. Using bit-level triggers the quality flag
is toggled as follows:

bit O:
bit 1:
bit 2:
bit 3:
bit 4:
bit 5:
bit 6:
bit 7:

Data extraction error

Data scaling error

Data byte alignment error

Data failed threshold check, high
Data failed threshold check, low
Unused

Unused

Data value is OK.

correlating to an
engineering value
collected,

0-128
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Camera quality Quality values associated with each Camera engineering data [INT8 Array of 16, each
indicator value collected. Using bit-level triggers the quality flag is correlating to an
toggled as follows: camera engineering
value collected,
bit 0: Data extraction error 0-128
bit 1: Data scaling error
bit 2: Data byte alignment error (Note: There are
bit 3: Data failed threshold check, high nine occurrences of
bit 4: Data failed threshold check, low this data set, one
bit 5: Unused for each camera)
bit 6: Unused
bit 7: Data value is OK.
Temperature quality Quality values associated with each temperature value INTS Array of 15, each
indicator collected. Using bitlevel triggers the quality flag is toggled correlating to a
as follows: temperature value
collected,
bit 0: Data extraction error 0-128
bit 1: Data scaling error
bit 2: Data byte alignment error
bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused
bit 6: Unused
bit 7: Data value is OK.
Auxiliary quality Quality values associated with each auxiliary value collected. [INT8 Array of 13, each
indicator Using bit-level triggers the quality flag is toggled as follows: correlating to an
engineering
bit 0: Data extraction error auxiliary value
bit 1: Data scaling error collected,
bit 2: Data byte alignment error 0-128
bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused
bit 6: Unused
bit 7: Data value is OK.
4.9.6. Swath Data Set Descriptions

For MISR Engineering/Navigation data collected during an EOS orbit the data generated is separated
by source (MUX,Camera,...) and stored in an appropriate SDS in the output product. Descriptions
of the swath and data dimensions are defined below.

Table 4-23: Engineering Data Dimension Descriptions

Dimension Description Valid Values

PGE2 DOWN_TRACK DIMENSION |Unlimited, number of lines acquired during the collection |0 -

of MISR engineering data

PGE2 SWITCH_DIMENSION Limit switch flags in the MISR engineering/ navigation 10

data
PGE2 MUX DIMENSION Data from the MISR multiplexer’s system ESC ADC 16
PGE2 CAMERA DIMENSION Data from the MISR camera engineering data 16
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PGE2 TEMPERATURE DIMENSION

Data from the MISR instrument temperature readings

10

PGE2 AUXILARY DIMENSION

Auxiliary quality flags from MISR eng/nav packet

13

PGE2 TIME DIMENSION

Unlimited, time tag for each engineering packet collected

0-

PGE2_TIME_ARRAY_DIMENSION

Number of bytes in a engineering/navigation packet time
tag

Table 4-24: Engineering Data Swath Field Definitions

Field Name
Parameter Description

Dimension List

Number Type

PGE2_PACKET QUAL PGE2 DOWN_TRACK_DIMENSION, UINTS

PGE2_SWITCH_TABLE PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_SWITCH_DIMENSION

PGE2_ MUX_1_TABLE PGE2_ DOWN_TRACK_DIMENSION, FLOAT32
PGE2_MUX_DIMENSION

PGE2_ MUX_1 _QUAL PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_MUX_DIMENSION

PGE2_ MUX_B_TABLE PGE2_ DOWN_TRACK_DIMENSION, FLOAT32
PGE2_MUX_DIMENSION

PGE2_MUX_B_QUAL PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_MUX_DIMENSION

PGE2_MUX_C_TABLE PGE2_ DOWN_TRACK_DIMENSION, FLOAT32
PGE2_MUX_DIMENSION

PGE2_MUX_C_QUAL PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_MUX_DIMENSION

PGE2_MUX_D_TABLE PGE2_ DOWN_TRACK_DIMENSION, FLOAT32
PGE2_MUX_DIMENSION

PGE2_MUX_D_QUAL PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_MUX_DIMENSION

PGE2_CAMERA_TABLE PGE2_ DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_ DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_ DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_ DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_ DOWN_TRACK_DIMENSION, FLOAT32

PGE2_CAMERA_DIMENSION
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PGE2_CAMERA_QUAL PGE2_DOWN_TRACK_DIMENSION, UINTS
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_ DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_ DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_ DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_TABLE PGE2_ DOWN_TRACK_DIMENSION, FLOAT32
PGE2_CAMERA_DIMENSION

PGE2_CAMERA_QUAL PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_CAMERA_DIMENSION

PGE2_TEMP_TABLE PGE2_ DOWN_TRACK_DIMENSION, FLOAT32
PGE2_TEMPERATURE_DIMENSION

PGE2_TEMP_QUAL PGE2_ DOWN_TRACK_DIMENSION, UINTS
PGE2_TEMPERATURE_DIMENSION

PGE2_AUXILARY TABLE PGE2_ DOWN_TRACK_DIMENSION, INT32
PGE2_AUXILARY DIMENSION

PGE2_AUXILARY QUAL PGE2_DOWN_TRACK_DIMENSION, UINTS
PGE2_AUXILARY DIMENSION

PGE2_TIME_TABLE PGE2_TIME_DIMENSION, UINTS
PGE2_TIME_ARRAY_DIMENSION

Table 4-25 lists the data fields in the swath based on the location the data has been collected on the
instrument. Each represents an SDS in the output MISR engineering file.

Table 4-25: Swath Data Fields for Engineering Data

Field Name Description Data Type Valid Range

PGE2_time_table

time days Time tag -first 16 bits of 64 bit time tag field representing |FLOAT32 0-65536
days (array of 2 bytes)

time msecl Time tag - second 16 bits of 64 bit time tag field FLOAT32 0-65536
representing milliseconds (array of 2 bytes)

time msec2 Time tag - third 16 bits of 64 bit time tag field FLOAT32 0-65536
representing milliseconds (array of 2 bytes)

time micro Time tag - fourth 16 bits of 64 bit time tag field FLOAT32 0-1000

representing microseconds (array of 2 bytes)

Packet_qual

qual_indicator Motor packet data quality indicator UINTS 0-128
Quality values associated with each motor packet. Using
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bit-level triggers the quality flag is toggled as follows:

Bit 0: Virtual data file could not be opened
Bit 1: Header file could not be read

Bit 2: Header packet count wrong

Bit 3: Header spacecraft id wrong

Bit 4: Header time stamp wrong

Bit 7: Swath OK flag

Swtich_values UINTS

cover_latched Instrument cover latched UINTS 0/1

n cal pnl latched North calibration panel latched UINTS 0/1

s cal pnl latched South calibration panel latched UINTS 0/1

cover_open Instrument cover open UINTS 0/1

cover_closed Instrument cover closed UINTS 0/1

n_cal pnl deploy North calibration panel deployed UINTS 0/1

n cal pnl stowed North calibration panel stowed UINTS 0/1

s_cal _pnl deploy South calibration panel deployed UINTS 0/1

s _cal_pnl stowed South calibration panel stowed UINTS 0/1

repl htrl Replacement heater (1) indicator UINTS 0/1

repl htr2; Replacement heater (1) indicator UINTS 0/1

MUX A data

vl _ref voltage One volt reference voltage (V) FLOAT32 0 to 6 volts
v5_ref voltage Five volt reference voltage (V) FLOAT32 0 to 6 volts
goni_diode_temp Temperature of goniometer PIN (deg C) FLOAT32 -30 to +50 deg C
pinl diode_temp Temperature of PIN1 (deg C) FLOAT32 -30 to +50 deg C
pin2_diode_temp Temperature of PIN2 (deg C) FLOAT32 -30 to +50 deg C
pin3_diode_temp Temperature of PIN3 (deg C) FLOAT32 -30 to +50 deg C
pin4_diode_temp Temperature of PIN4 (deg C) FLOAT32 -30 to +50 deg C
hge blue green temp |[Temperature of blue (green) HQE (deg C) FLOAT32 -30 to +50 deg C
red_nir temp Temperature of red (NIR) HQE (deg C) FLOAT32 -30 to +50 deg C
cover_motor_temp Motor cover temperature (deg C) FLOAT32 -30 to +50 deg C
cal pnl motor temp [South Cal Panel motor temperature (deg C) FLOAT32 -30 to +50 deg C
opt_bench temp Optical bench control temperature (deg C) FLOAT32 -30 to +50 deg C
pin2_blue data PIN2 blue current (na) FLOAT32 0.8 to 48 na
pin2_green_data PIN2 green current (na) FLOAT32 0.8 to 48 na
pin2_red data PIN2 red current (na) FLOAT32 0.8 to 48 na
pin2 NIR data PIN2 NIR current (na) FLOAT32 0.8 to 48 na
MUX B data

vl _ref voltage One volt reference voltage (V) FLOAT32 0 to 6 volts
v5_ref voltage Five volt reference voltage (V) FLOAT32 0 to 6 volts
power_sply current  |System power supply current (A) FLOAT32 -0.0184 to 1.61 amp
cover_motor_current |Cover motor current (ma) FLOAT32 0to 2110 ma
goni_pin_blue data |Goniometer PIN blue current (na) FLOAT32 0.8 to 48 na
goni_pin_green_data |Goniometer PIN green current (na) FLOAT32 0.8 to 48 na
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goni_pin_red_data Goniometer PIN red current (na) FLOAT32 0.8 to 48 na

goni pin_NIR data Goniometer PIN NIR current (na) FLOAT32 0.8 to 48 na

pinl blue data PIN1 blue current (na) FLOAT32 0.8 to 48 na

pinl green data PIN1 green current (na) FLOAT32 0.8 to 48 na

pinl red data PIN1 red current (na) FLOAT32 0.8 to 48 na

pinl NIR data PIN1 NIR current (na) FLOAT32 0.8 to 48 na

opt_bench temp Optical bench temperature (deg C) FLOAT32 -30 to +50 deg C

goni_cover mtr temp [Goniometer cover motor temperature (deg C) FLOAT32 -30 to +50 deg C

cal pnl motor temp [North Cal Panel motor temperature (deg C) FLOAT32 -30 to +50 deg C

volt _ref temp Voltage reference temperature (deg C) FLOAT32 -30 to +50 deg C

MUX C data

vl _ref voltage One volt reference voltage (V) FLOAT32 0 to 6 volts

v5_ref voltage Five volt reference voltage (V) FLOAT32 0 to 6 volts

goni_motor_current |Goniometer current (ma) FLOAT32 0t0 2110 ma

tec_pos_x_temp TECRAD+X temperature (deg C) FLOAT32 -30 to +50 deg C

pin3_blue data PIN3 blue current (na) FLOAT32 0.8 to 48 na

pin3_green data PIN3 green current (na) FLOAT32 0.8 to 48 na

pin3_red data PIN3 red current (na) FLOAT32 0.8 to 48 na

pin3_NIR data PIN3 NIR current (na) FLOAT32 0.8 to 48 na

pin4 blue data PIN4 blue current (na) FLOAT32 0.8 to 48 na

pin4 green data PIN4 green current (na) FLOAT32 0.8 to 48 na

pin4 red data PIN4 red current (na) FLOAT32 0.8 to 48 na

pin4 NIR data PIN4 NIR current (na) FLOAT32 0.8 to 48 na

el rad neg x temp |Elec Rad -X temperature (deg C) FLOAT32 -30 to +50 deg C
n_cal pnl temp

n_cal pnl temp North Cal Panel temperature (deg C) FLOAT32 -30 to +50 deg C

s cal pnl temp South Cal Panel temperature (deg C) FLOAT32 -30 to +50 deg C

MUX D data

vl _ref voltage One volt reference voltage (V) FLOAT32 0 to 6 volts

v5_ref voltage Five volt reference voltage (V) FLOAT32 0 to 6 volts

s_cal_pnl motor_curr [South Cal Panel motor current (ma) FLOAT32 0to 2110 ma

v5_logic_monitor +5V logic monitor voltage (V) FLOAT32 0 to 6 volts

v28 bus_monitor +28V bus monitor voltage (V) FLOAT32 0 to 55.44 volts

v11_bus_monitor +11V bus monitor voltage (V) FLOAT32 0 to 22.04 volts

dc_dc_converter_curre [DC/DC converter current (A) FLOAT32 -0.00876 to 2.77

nt amp

tec_volt_monitor TEC monitor voltage (V) FLOAT32 0 to 55.44 volts

hge blue data Goniometer position (deg) FLOAT32 0.8 to 48 na

hge blue data North Cal Panel motor current (ma) FLOAT32 0.8 to 48 na

hge blue data HQE blue current (na) FLOAT32 0.8 to 48 na

hge green data HQE green current (na) FLOAT32 0.8 to 48 na

hqge red data HQE red current (na) FLOAT32 0.8 to 48 na

hge nir data HQE NIR current (ma) FLOAT32 0.8 to 48 na
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Camera data (9 iterations)

vl ref curr One volt reference voltage (V) FLOAT32 0 to 6 volts
v5_ref curr Five volt reference voltage (V) FLOAT32 0 to 6 volts
ced_fp temp CCD focal plane temperature (deg C) FLOAT32 -30 to +50 deg C
optics_templ Optics 1 temperature (deg C) FLOAT32 -30 to +50 deg C
optics_temp2 Optics 2temperature (deg C) FLOAT32 -30 to +50 deg C
optics_temp3 Optics 3temperature (deg C) FLOAT32 -30 to +50 deg C
optics_temp4 Optics 4temperature (deg C) FLOAT32 -30 to +50 deg C
tec_hot_voltage temp [TEC hot junction temperature (deg C) FLOAT32 -30 to +50 deg C
v28 input_current Input V28 current (ma) FLOAT32 0 to 587 ma
cam_head temp Camera head temperature (deg C) FLOAT32 -30 to +50 deg C
tec_cold junc temp [TEC cold junction temperature (deg C) FLOAT32 -30 to +50 deg C
pwr _trans ql temp |QI temperature (deg C) FLOAT32 -30 to +50 deg C
fp_heater vltg Focal plane heater voltage (V) FLOAT32 -30 to +50 deg C
esc_vref temp ESC reference temperature (deg C) FLOAT32 -30 to +50 deg C
hybrid_temp Hybrid temperature (deg C) FLOAT32 -30 to +50 deg C
Auxillary data

NHK flag UINT8

CAM flag UINTS

CMD flag UINTS

PGE2_packet_meta_table
(Field definitions described Table 4-24

4.9.7.

None

Per-swath QA Metadata

4.10. MISR LEVEL 1A MITAOBC ON-BOARD CALIBRATION DATA

4.10.1.

None.

File Metadata Description

4.10.2. Per-swath Metadata Description

Table 4-26: Swath Metadata for OBC Data File

Swath Metadata Definition Data Type Valid Values
PGES5_ORBIT _NO Orbit counter INT32 1-
PGE5_PATH NO Orbit path counter INT32 1-233
PGE5_START TIME Calibration start time FLOAT64 S/C time
PGE5_STOP_TIME Calibration stop time FLOAT64 S/C time
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PGE5_NUM_OBC_SAMPLES |Number of OBC samples INT32

PGE5_SWATH FLAGS Quality flag for calibration INTS 1-128
PGE5_OUT_OF_ORDER_PKTS |Listing of out of order packets found INTI16 (Array of 50)
PGE5_DUPLICATE PKTS Listing of duplicate packets found INT16 (Array of 50)

4.10.3. Per-block Metadata Description

None.

4.10.4. Per-line Metadata Description

None.

4.10.5. Per-pixel (or -sample) Metadata Description

Table 4-27 describes the Per-sample Metadata that are specific to each data sample in a packet
during the calibration sequence. For each data value in the diode and temperature SDSs there is a
corresponding metadata value in a corresponding SDS.

Table 4-27: OBC Data Per-Sample Metadata

PerPacket Metadata Definition Data Type | Valid Range

Quality values associated with each diode/ goniometer value |INTS8 (Array of 26)
collected. Using bit-level triggers the quality flag is toggled

as follows:

Diode quality indicators

bit 0: Data extraction error

bit 1: Data scaling error

bit 2: Data byte alignment error

bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused

bit 6: Unused

bit 7: Data value is OK.

Quality values associated with each temperature value INTS (Array of 10)
collected. Using bit-level triggers the quality flag is toggled

as follows:

Temperate quality indicator

bit 0: Data extraction error

bit 1: Data scaling error

bit 2: Data byte alignment error

bit 3: Data failed threshold check, high
bit 4: Data failed threshold check, low
bit 5: Unused

bit 6: Unused

bit 7: Data value is OK.

4.10.6. Swath Data Set Descriptions
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For MISR Calibration processing the data collected during any of the types of calibration sequence
modes generates On-board calibration data which is stored in an output MISR OBC swath file. Data
quality checks are performed on all radiometry, temperatures and time tags in the packets.

Table 4-28: OBC Data Dimension Descriptions

Dimension Description Valid
Values
PGES5_TIME DIMENSION Unlimited, time tag for each engineering packet collected 0-
PGES TIME ARRAY DIMENSION |Number of bytes in a engineering/navigation packet time tag |8
PGE5_DOWN_TRACK DIMENSION |Unlimited, number of OBC samples retrieved during a 0-
calibration sequence
PGE5_RAD_ DIMENSION Radiometry values retrieved during a calibration sequence |26
PGE5_TEMPERATURE DIMENSION |Diode temperature readings retrieved during a calibration 8
sequence

Table 4-29: OBC Data Swath Field Definitions

Field Name Dimension List Number
Parameter Description Type

Swath OBCSwath

PGE5_PACKET QUAL PGE5_DOWN_TRACK DIMENSION UINT32

PGE5_RAD TABLE PGE5_DOWN_TRACK DIMENSION, FLOAT32
PGE5_RAD_DIMENSION

PGE5_RAD_QUAL PGE5_DOWN_TRACK DIMENSION, UINTS8
PGE3_RAD_ DIMENSION

PGE5_TEMP_TABLE PGE5S_DOWN_TRACK DIMENSION, FLOAT32
PGE5_TEMPERATURE_ DIMENSION

PGE5_TEMP_QUAL PGE5S_DOWN_TRACK DIMENSION, UINTS8
PGE5_TEMPERATURE_ DIMENSION

PGE5 PKT TIME TABLE |PGE5_TIME_DIMENSION, FLOAT32
PGE5_TIME_ARRY_DIMENSION

PGES5_DIODE _TIME TABLE |PGE5_TIME DIMENSION, FLOAT32
PGE5_TIME_ARRY_DIMENSION

Table 4-30 lists the data fields in the swath based on the location the data has been collected on the
instrument. Each represents an SDS in the output MISR on-board calibration file.
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Table 4-30: Swath Data Fields for Level 1A OBC Data

Field Name Description Data Type | Valid Range
Packet_time
time days Time tag -first 16 bits of 64 bit time tag field FLOAT32
representing days (array of 2 bytes) 0 - 65536
time msecl Time tag - second 16 bits of 64 bit time tag field FLOAT32
representing milliseconds (array of 2 bytes) 0 - 65536
time msec2 Time tag - third 16 bits of 64 bit time tag field FLOAT32
representing milliseconds (array of 2 bytes) 0 - 65536
time micro Time tag - fourth 16 bits of 64 bit time tag field FLOAT32 |0-1000
representing microseconds (array of 2 bytes)
Temperatures
Goniometer PIN-diodes Temperature reading, goniometer PIN diode FLOAT32 [-30to +50 deg C
temperature
#1 PIN-diodes temperature Temperature reading, #1 PIN diode FLOAT32 [-30to +50 deg C
#2 PIN-diodes temperature Temperature reading, #2 PIN diode FLOAT32 [-30to +50 deg C
#3 PIN-diodes temperature Temperature reading, #3 PIN diode FLOAT32 [-30to +50 deg C
#4 PIN-diodes temperature Temperature reading, #4 PIN diode FLOAT32 [-30to +50 deg C
Blue-Green HQE diode Temperature reading, Blue or Green HQE diode FLOAT32 [-30to +50 deg C
temperature
Red-NIR HQE diode Temperature reading, Red or Near-IR HQE diode FLOAT32 [-30to +50 deg C
temperature
Goniometer motor Temperature reading, goniometer motor FLOAT32 [-30to +50 deg C
temperature
Temperature_qual
qual_indicator Quality values associated with each radiometry value. [UINT8 0-128
Using bit-level triggers the quality flag is toggled as
follows:
bit 0: The data could not be extracted from the raw
packet
bit 1: The data could not be scaled properly
bit 2: The data could not be byte aligned properly
bit 3: The value failed the threshold check high
bit 4: The value failed the threshold check low
bit 7: The value is OK.
Diode_time (per diode
sample)
time days Time tag -first 16 bits of 64 bit time tag field FLOAT32
representing days (array of 2 bytes) 0-65536
time msecl Time tag - second 16 bits of 64 bit time tag field FLOAT32
representing milliseconds (array of 2 bytes) 0 - 65536
time msec2 Time tag - third 16 bits of 64 bit time tag field FLOAT32
representing milliseconds (array of 2 bytes) 0 - 65536
time micro Time tag - fourth 16 bits of 64 bit time tag field FLOAT32
representing microseconds (array of 2 bytes) 0-1000
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Radiometry

Using bit-level triggers the quality flag is toggled as
follows:

bit 0: The data could not be extracted from the raw
packet

bit 1: The data could not be scaled properly

bit 2: The data could not be byte aligned properly
bit 3: The value failed the threshold check high

bit 4: The value failed the threshold check low

bit 5: The value failed the root sum square check
bit 6: The value failed the standard deviation check
bit 7: The value is OK.

#1 PIN diode (all four bands) |Diode data, #1 PIN diode FLOAT32 |0.8 to 48 na

#2 PIN diode (all four bands) |Diode data, #2 PIN diode FLOAT32 |0.8 to 48 na

#3 PIN diode (all four bands) |Diode data, #3 PIN diode FLOAT32 (0.8 to 48 na

#4 PIN diode (all four bands) |Diode data, #4 PIN diode FLOAT32 (0.8 to 48 na
HQE diode (all four bands) HQE diode data FLOAT32 (0.8 to 48 na
Goniometer potentiometer Goniometer potentiometer voltage FLOAT32 [-64.9 to 64.9 deg
voltage

Goniometer motor current Goniometer motor current FLOAT32 [0to 2110 ma
Radiometry_qual

qual_indicator Quality values associated with each radiometry value. [UINT8 0-128

4.10.7. Per-swath QA Metadata

None.
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S. MISR LEVEL 1B1 RADIOMETRIC PRODUCT
5.1. MISR LEVEL 1B1 PRODUCT GRANULE NAMES

MISR Level 1B1 Radiometric Data Products are composed of the file granules listed below (Table
5-1).

Table 5-1: MISR Level 1B1 File Granule Names

MISR LEVEL 1B1 FILE GRANULE NAME ESDT Name Section
MISR AM1 RP_GM Pmmm Onnnnnn cc Fff vvvv.hdf MI1BI 54
MISR _AM1 RP LM Pmmm Onnnnnn cc SITE <string> Fff vvvv.hdf MI1B1LM see above

5.2.  MISR LEVEL 1B1 PRODUCT GRANULE BRIEF DESCRIPTIONS

MISR Level 1B1 (MI1B1) Radiometric Product contains the global mode radiances for an entire
swath. The Level 1B1 Local Mode (M1B1LM) Radiometric product is identical in format to the
global mode product; however, it contains a small subset of the swath acquired when the instrument
was in Local Mode. Local Mode products are not generated for all swaths.

During radiance scaling and conditioning the instrument DN values are converted to spectral radi-
ances and reported in MKS (meter, kilogram, second) units referred to as SI (Systéme International).
Use is made of the camera calibration data, where the response of the system to a known radiance
field is quantized. These data represent our best estimate of instrument response, as determined
through many different activities conducted both preflight and in-flight. For further details, please
refer to section [9.2.4] of the Ancillary Products description.

It is noted that MISR does not provide a radiometric product scaled to the exo-atmospheric solar
irradiance. As MISR does not view the Sun directly, such a data set could only be obtained by
employing a solar model, and would be of no greater accuracy than the radiance product.

5.3. MISR LEVEL 1B1 PRODUCT GRANULE DATA SETS
The L1B1 products will be produced as two ESDTs, as shown in Table 5-2. Each physical file is in

the HDF-EOS Swath format and each contains four Swath datasets corresponding to the four bands
of a MISR camera
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Table 5-2: Level 1B1 Radiometric Product File and Swath Datasets

ESDT Short-|Local Granule ID' Swath Dataset
name Name
MI1BI MISR AM1 RP_GM Pmmm Onnnnnn cc Fff vvvv.hdf L1B1 Blue Product
L1B1 Green Product
L1B1 Red Product
L1B1 Nir Product
MI1BILM MISR AMI1 RP LM Pmmm Onnnnnn cc SITE <string> Fff vvvv.hdf |same 4 bands as above
5.4. MISR LEVEL 1B1 MI1B1 RADIOMETRIC PRODUCT
5.4.1. File Metadata Description.
Table 5-3: Metadata for Radiometric Product Files
Swath Definition Data Type Valid Values
Metadata
PathNumber Orbital path number INT32 1-233
OrbitNumber Orbit Number INT32 1-99,999
Camera Camera identifier UINTS 1-9
CameraMode Camera mode identifier UINTS 0 = Local Mode
1 = Global Mode
NumLMEvents [Number of Local Mode Acquisitions which occurred during INTS 0-6
this orbit, regardless of Camera mode.
LMSiteName The geographical name of the local mode site, if this is a local [CHARS string up to 12
mode file. characters, including
null.
StartTime Start time reported in Detailed Activity Schedule CHARS UTC string in CCSDS
ASCII Time Code A
StopTime Stop time reported in Detailed Activity Schedule CHARS UTC string in CCSDS
ASCII Time Code A
PGEStartOffset |Time in seconds past DAS start time at which to begin PGE |FLOAT64 (0.0 - 98.88 min.
processing.
PGEStopOffset |Time in seconds since DAS start time at which to end PGE |FLOAT64 (0.0 - 98.88 min.
processing. (Preempted if DAS stop time earlier.)
PGEStartTAI  |Actual time of first L1B1 line processed. TAI is PGS Toolkit |[FLOAT64

internal time, which is the real number of continuous seconds
since UTC 12 am 1-1-1993.

1 Where Pmmm corresponds to the orbit path number, Onnnnnn is the absolute orbit number, cc is the camera
identifier, ff is the format version number and vvvv is the file version number.
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5.4.2. Per-swath Metadata Description

For the Radiometric Product, Swath attributes are attached using HDF-EOS calls of the Swath
application (Table 5-4).

Table 5-4: Swath Metadata for Radiometric Product Files

Swath Metadata Definition Data Type |Valid Values
Rad_scale_factor Multiplicative Radiometric scale factor to convert FLOAT64
stored integer data values to floating point values in SI
units.
Line_average mode Line Average Mode UINTS 1=275m
4=1.1km
Sample_average mode Sample Average Mode UINTS 1=275m
4=1.1km
Number Lines in Data Array |Length of HDF-EOS swath array. INT32 0-100,000
Last Valid Data Line Last line in this HDF-EOS swath array which INT32 0-100,000
actually contains MISR data.
GM_Line_ Where LM Begins |In Local Mode products, this field indicates the INT32 0-100,000
equivalent line number in the global mode swath of
the first local mode line.
GM_Line_ Where LM Ends |In Local Mode products, this field indicates the INT32 0-100,000
equivalent line number in the global mode swath of
the last local mode line.

5.4.3. Per-line Metadata Description

5.4.3.1. A scene background correction algorithm is under consideration for use in the MISR Level
1B1 software. This algorithm would remove image ghosts from the MISR radiances. Low intensity
ghosting is caused by stray light which can be scattered within the MISR optics. Normally, these
artifacts are of negligible brightness. However, in scenes which exhibit very high contrast, this
ghosting can introduce a significant radiometric error in some portions of the scene. In order to allow
users to reverse this correction, if desired, the Scene Average Radiance for each line is reported in the
radiance product. NOTE: At this time, the background correction algorithm is not being
applied to MISR data.

Table 5-5: Per-line Scene Average for Background Correction

Field Name Definition Data Type

L1B1 Line Scene Average Blue |The average radiance value of the 2-D scene centered on the line in FLOAT32
question. The scene is defined as a window of 101 lines, 50 above FLOAT32
the current line and 50 below it. If the instrument is in 4x4 mode,
L1B1 Line Scene Average Red [then the scene is composed of 25 lines, instead. The full active swath |FLOAT32

- - width is used in both modes. Scenes are averaged separately by band.
L1B1 Line Scene Average Nir FLOAT32

L1BI1 Line Scene Average Green
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5.4.4. Per-pixel Metadata Description

None.

5.4.5. Swath Data Set Descriptions

5.4.5.1. Field dimension and Spatial Resolution descriptions

Table 5-6: Radiometric Product Field Dimension Descriptions

Dimension Description Valid Values
Sample Sample is the width of the swath in pixels. 1504 for 275 m parameters
376 for 1.1 km parameters
Line Line is the length of the swath in pixels. Depends on acquisition length

For the Radiometric Product files, the spatial resolution (and therefore the XDim and YDim) of the
different Swaths within the file depend on the averaging mode that band is in for that particular
camera. For the nominal Global Mode called “Super Stereo”, the following table relates the spatial
resolution to camera and band.

Table 5-7: Spatial Resolution Distribution for Global mode

Grid DF CF BF AF AN AA BA CA DA
BlueBand llkmx |1.1kmx |[1l.1kmx |[l.1kmx [275mx |l.1kmx [1.1kmx [I.1kmx |1.1 kmx
1.1 km 1.1 km 1.1 km 1.1 km 275 m 1.1 km 1.1 km 1.1 km 1.1 km
GreenBand |l1.1kmx [l1.1kmx |[l.1kmx |l.1kmx |275mx |(1l.1kmx [l.1kmx |1.1 kmx [1.1 kmx
1.1 km 1.1 km 1.1 km 1.1 km 275 m 1.1 km 1.1 km 1.1 km 1.1 km
RedBand 275mx |275mx |275mx [275mx [275mx [|275mx [275mx [275mXx [|275mx
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m
NIRBand llkmx |1.1kmx |[1l.1kmx |[l.1kmx [275mx |l.l1kmx [(l1.1kmx [I.1kmx |1.1 kmx
1.1 km 1.1 km 1.1 km 1.1 km 275 m 1.1 km 1.1 km 1.1 km 1.1 km

In Local mode, all channels are reported at 275 meter resolution as described in table [5-8].

Table 5-8: Spatial Resolution Distribution for Local mode

Grid DF CF BF AF AN AA BA CA DA
BlueBand 275mx |275mx |275mx [275mx [275mx [|275mx [275mx [275mXx [|275mx
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m
GreenBand [|275mx [275mx |275mx [275mx |275mx [275mx [275mx [|275mx [275mx
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m
RedBand 275mx |275mx |275mx [275mx [275mx [|275mx [275mx [275mXx [|275mx
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m
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275 m x
275 m

275 m x
275 m

275 m x
275 m

275 m x
275 m

275 m x
275 m

275 m x
275 m

275 m x
275 m

275 m x

275 m

NIRBand 275 m x
275 m

The following are flag values used for each parameter. In addition to radiances, the Level 1B1 prod
uct files also contain Data Quality Indicator and Time structures as seen in table [5-10].

Table 5-9: Radiometric Product Parameter Fill Values

L1B1_DQI_[Blue,Green,Red,Nir] [L1B1_Scaled_Rad_[Blue,Green,Red, [L1B1_Line_TAI Time_[Blue,Gree
Nir] n,Red,Nir]
0 = Within specifications 16377 = Gap fill TAI is PGS Toolkit internal time,
1 = Reduced accuracy 16378 = Negative discriminant which is the real number of continuous
2 = Not usable for science 16379 = Radiance out of range seconds since UTC 12 am 1-1-1993.
3 = Unusable for any purpose 16380 = Negative radiance
-999 = Gap fill

Note: Radiance values are scaled integers in the product file. In order to convert to floating point
radiances in the units specified below, multiply Rad_scale factor (from the Swath Metadata, Table
5-4) by the scaled integer.

Table 5-10: Radiometric Product Parameters Swath Field Definitions

Field Name Dimension | Number Units Transformation Flag
Parameter Description List Type Values

Swath L1B1_Blue_Product (Spatial Resolution: varies, see above)

L1B1 Scaled Rad Blue Sample,Line [INT16 W m” s pm’ See note above. see table [5-9]
(scaled)

L1B1 DQI Blue Sample,LIne |[UINTS see table [5-9]

L1B1 Line TAI Time Blue [Line FLOAT64 see table [5-9]

Swath L1B1_Green_Product (Spatial Resolution: 275 m x 275 m)

L1B1 Scaled Rad Green Sample,Line [INT16 W m” sr-' pm’” See note above. see table [5-9]
(scaled)

L1B1 DQI Green Sample,LIne |[UINTS see table [5-9]

L1B1 Line TAI Time Green |Line FLOAT64 see table [5-9]

Swath L1B1_Red_Product (Spatial Resolution: varies, see above)

L1B1 Scaled Rad Red Sample,Line [INT16 W m” s pm’ See note above. see table [5-9]
(scaled)

L1B1 DQI Red Sample,LIne |[UINTS see table [5-9]

L1B1 Line TAI Time Red [Line FLOAT64 see table [5-9]

Swath L1B1_Nir_Product (Spatial Resolution: varies, see above)

L1B1 Scaled Rad Nir Sample,Line [INT16 Wm” s pm’ See note above. see table [5-9]
(scaled)

L1B1 DQI Nir Sample,Line |[UINTS see table [5-9]

L1B1 Line TAI Time Nir [Line FLOAT64 see table [5-9]
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5.4.6. Radiometric Product QA Metadata

Additional Quality Assessment Metadata is no longer reported in HDF-EOS vdata structures nor in
a separate QA statistics file.
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6. MISR LEVEL 1B2 GEORECTIFIED RADIANCE PRODUCT
6.1. MISR LEVEL 1B2 PRODUCT GRANULE NAMES

MISR LevellB2 Georectified Radiance Products are composed of the six file granules listed
below (Table 6-1), plus the browse product, which is a JPEG image of the Ellipsoid product. Three
additional intermediate granules, the ellipsoid and terrain transform parameters products (TRP), and
the registration corrections product (CORR) are described for the sake of completeness; but they
may not be available for distribution.

Table 6-1: MISR Level 1B2 File Granule Names

MISR LEVEL 1B2 FILE GRANULE NAME ESDT Name |Section
MISR _AMI1 GRP_ELLIPSOID GM Pmmm Onnnnnn cc Fff vvvv.hdf MIIB2E §6.4
MISR _AMI1 GRP_ELLIPSOID LM Pmmm Onnnnnn cc Fff vvvv.hdf MB2LME §6.4
MISR _AMI1 GRP_TERRAIN GM Pmmm_ Onnnnnn cc Fff vvvv.hdf MIIB2T §6.5
MISR _AMI1 GRP_TERRAIN LM Pmmm Onnnnnn cc Fff vvvv.hdf MB2LMT §6.5
MISR AM1 GP_GMP_Pmmm Onnnnnn Fff vvvv.hdf MIB2GEOP §6.6
MISR AMI1 GRP_RCCM_GM Pmmm_Onnnnnn cc Fff vvvv.hdf MIRCCM §6.7
MISR _AMI1 GRP_ELLIPSOID GM BR Pmmm Onnnnnn cc Fff vwvv .jpg |MISBR §6.8
MISR _AMI1 TRP_ELLIPSOID Pmmm Onnnnnn cc_ Fff vvvv.hdf MIB2TRPE §6.9
MISR _AMI1 TRP_TERRAIN Pmmm Onnnnnn cc Fff vvvv.hdf MIB2TRPT §6.10
MISR AMI1 CORR_GM Pmmm Onnnnnn Fff vvvv.ascii MIB2CORR §6.11

6.2. MISR LEVEL 1B2 GEORECTIFIED RADIANCE PRODUCT GRANULE BRIEF
DESCRIPTIONS

The Level 1B2 Georectified Radiance Product (GRP) consists of six parameter sets with certain
kinds of geometric corrections and have been projected to a Space-Oblique Mercator (SOM) map
grid. First, the ellipsoid-projected TOA radiance global mode (GM) parameter uses supplied space-
craft position and pointing and is not corrected for topography, but is resampled to the reference
ellipsoid. This global mode parameter is averaged onboard the spacecraft to 1.1 km x 1.1 km reso-
lution in the off-nadir, non-red-band channels. Second, over specific targets, called local mode sites,
the ellipsoid-projected local mode (LM) TOA radiance is reported at 275 m x 275 m resolution in all
channels. Third, the terrain-projected TOA radiance global mode parameter has had a geometric
correction applied which removes the errors of spacecraft position and pointing knowledge and
errors due to topography. The parameter is then ortho-rectified on a reference ellipsoid at the
surface. This global mode parameter is averaged to 1.1 km x 1.1 km resolution in the off-nadir, non-
red-band channels. Fourth, over specific targets, called local mode sites, the terrain-projected local
mode (LM) TOA radiance is reported at 275 m x 275 m resolution in all channels. The parameters
defined so far also carry a Radiometric Data Quality Indicator (RDQI) associated with each
measurement. Fifth, there are the geometric parameters which measure the sun and view angles at the
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reference ellipsoid.

Retrieval of aerosol and surface properties within MISR Aerosol/Surface SDP processing requires
the absence of clouds in order that the assumptions inherent in the retrievals are not invalidated.
Thus, one more parameter is part of this product: the radiometric camera-by-camera cloud mask
(RCCM). It is used for several purposes during MISR geophysical parameter retrievals within the
TOA/Cloud Product processing. A data quality flag and a glitter mask are also carried for this
parameter.

6.3. MISR LEVEL 1B2 GEORECTIFIED RADIANCE PRODUCT GRANULE DATA SETS

The Georectified Radiance Product will be produced as six separate ESDTs, each with one physical
file (Table 6-2). Each physical file is in the HDF-EOS Grid “stacked-block” format and each con-
tains one or more HDF-EOS Grid datasets, corresponding to parameters at certain spatial resolu-
tions. The grid datasets will have the usual HDF x and y dimensions, as well as a third dimension
corresponding to the SOM block number. The x and y dimensions will correspond to the number of
samples in the along-track and cross-track directions, respectively. The blocks that make up the
Georectified Radiance Product files are identical to the blocks that make up the Ancillary Geographic
Product.

Table 6-2: Level 1B2 Georectified Radiance Product Files and Grid Datasets

ESDT Local Granule ID! Grid Dataset
Shortname Name

MIIB2E MISR _AM1 GRP_ELLIPSOID GM Pmmm Onnnnnn cc Fff vv vv.hdf NIRBand

RedBand

GreenBand
BlueBand

BRF Conversion
Factors

GeometricParameters
MB2LME MISR _AMI1 GRP_ELLIPSOID LM Pmmm Onnnnnn cc Fff vv vv.hdf NIRBand

RedBand

GreenBand

BlueBand
MIIB2T MISR_AMI1 GRP_TERRAIN GM Pmmm Onnnnnn cc Fff vvv v.hdf NIRBand

RedBand

1 Where Pmmm corresponds to the orbit path number, Onnnnnn is the absolute orbit number, cc is the camera
identifier, ff is the file format version and vvvv is the version number (which relates to the reprocessing of a dataset
with different software and/or ancillary inputs).
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GreenBand
BlueBand
BRF Conversion
Factors
GeometricParameters
MB2LMT MISR _AMI1 GRP_TERRAIN LM Pmmm Onnnnnn cc Fff vvvv .hdf NIRBand
RedBand
GreenBand
BlueBand
MIB2GEOP MISR AM1 GP_GMP_Pmmm Onnnnnn Fff vvvv.hdf Geometric
Parameters
MIRCCM MISR AMI1 GRP_RCCM_GM Pmmm_Onnnnnn cc Fff vvvv.hdf RCCM
MISQA MISR AMI1 GRP_RCCM_QA_GM _Pmmm Onnnnnn_cc Fff vvvv.hdf NotApplicable
MIANRCCH MISR AMI1 GRP_RCCH_GM Pmmm Onnnnnn cc Fff vvvv.hdf NotApplicable
MIRCCMF MISR_AM1 GRP_RCCM_FIRSTLOOK GM Pmmm Onnnnnn cc_ RCCM
Fff vvvv.hdf
MISQAFq MISR AMI1 GRP_RCCM_FIRSTLOOK QA GM Pmmm Onnnnnn cc_  |NotApplicable
Fff vvvv.hdf
MIRCCHF MISR _AM1 GRP_RCCH_FIRSTLOOK GM Pmmm Onnnnnn cc_ NotApplicable
Fff vvvv.hdf

As of version FO3 0024 there is also a Preliminary Georectified Radiance Product (PGRP) it follows
the same format as described below for GRP. The difference between the two is the PGRP does not
include the additional improvements to georectification, co-registration, and the Geometric Data
Quality Indicators (GDQI). These preliminary products are used as input to the software program
which calculates the registration corrections described in section 6.11. After use the PGRP does not
remain persistent in the archive, and therefore is not available for distribution.

6.4. MISR LEVEL 1B2 MI1B2E AND MB2LME ELLIPSOID-PROJECTED PRODUCTS
6.4.1. File Metadata Description

Table 6-3: File Metadata for Ellipsoid-projected TOA Radiance Files

File Metadata Definition Data Units | Valid Range
Field Name Type
Path_number Orbit path number INT32 N/A 1-233
AGP_version_id Version Identifier for Ancillary Geographic Product  [INT32 N/A 2
DID version_id Version Identifier for DID (DTED [Digital Terrain INT32 N/A 4
Elevation Dataset] Intermediate Dataset)
Number_blocks Total number of blocks INT32 N/A 1-180
Ocean_blocks_size Ocean_blocks.number dimension INT32 N/A 1-180
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Ocean_blocks.count Total number of blocks containing entirely ocean INT32 N/A 1-180
radiances
Ocean_blocks.numbers |List of block numbers containing entirely ocean INT32 N/A 1-180
radiances
SOM_parameters.som_ [Semimajor axis of ellipsoid FLOAT64 |meters WGS84
ellipsoid.a
SOM_parameters.som_ |Eccentricity of ellipsoid squared FLOAT64 [N/A WGS84
ellipsoid.e2
SOM_parameters.som_ |Semimajor axis of orbit FLOAT64 [meters Not Used
orbit.aprime
SOM_parameters.som_ |Eccentricity of orbit FLOAT64 [N/A Not Used
orbit.eprime
SOM_parameters.som_ |Longitude of perigee FLOAT64 [radians  [Not Used
orbit.gama
SOM_parameters.som_ [Number of revolutions INT32 N/A 233
orbit.nrev
SOM_parameters.som_ |Radius of circular orbit FLOAT64 [meters 7078040.8
orbit.ro
SOM_parameters.som_ |Inclination of orbit FLOAT64 [radians 1.7157253
orbit.i
SOM_parameters.som_ [Ratio of time of revolution over length of Earth FLOAT64 [N/A 0.0068666667
orbit.P2P1 rotation/orbit
SOM_parameters.som_ [Geodetic longitude of ascending node at time 0 FLOATG64 |radians [0 — 2%
orbit.lambda0
Origin_block.ulc.x SOM X coordinate (in meters) of the upper left corner [FLOAT64 |meters 6 million to 33
of the first block million
Origin_block.ulc.y SOM Y coordinate (in meters) of the upper left corner [FLOAT64 |meters +/- 12 million
of the first block
Origin_block.lrc.x SOM X coordinate (in meters) of the lower right FLOAT64 [meters 6 million to 33
corner of the first block million
Origin_block.Irc.y SOM Y coordinate (in meters) of the lower right FLOAT64 |meters +/- 12 million
corner of the first block
Start block The block number in the AGP which corresponds to [INT32 N/A 1-180
the first block in this file containing data. Start_block <
End block
End block The block number in the AGP which corresponds to [INT32 N/A 1-180
the last block in this file containing data. Start_block <
End block
Cam_mode Indicates whether the data in this grid file were INT32 N/A 0-1
obtained in MISR global mode or local mode. 1 = global
0 = local
Num_local_modes The number of MISR local mode acquisitions INT32 N/A 0-1
contained in this file.
0 if data is
global mode
Local _mode site_ name|The geographical name of the local mode site CHARS N/A string up to 12
contained in this file for local mode files; null string characters in
for global mode files. length,
including null
Orbit QA Indication of the overall quality of the orbit data FLOAT32 [N/A -9999.0 =
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based on analysis of quality flags in the spacecraft NoRetrieval,
attitude and ephemeris data. Geolocation accuracy -1.0 = Poor,
may be impaired for orbits with poor quality orbit 0.0 = Nominal
data.
Camera Indicator of MISR camera INT32 N/A Df=1
Cf=2
Bf=3
Af=4
An=5
Aa=6
Ba=7
Ca=28
Da=9
6.4.2. Per-grid Metadata Description

Table 6-4: Per-grid Metadata for Ellipsoid-projected TOA Radiance Grids

Common Grid Metadata Definition Data Type |Valid Values
Block_size.resolution_x Resolution of block x dimension in meters INT32 275, 1100
Block_size.resolution_y Resolution of block y dimension in meters INT32 275, 1100
Block size.size x Block x dimension INT32 512, 128

Block size.size y Block y dimension INT32 2048, 512

Table 6-5: Per-grid Metadata for Ellipsoid-projected TOA Radiance Grids

the center of the earth and the center of the sun at the
time MISR observes the first valid (non-fill) pixel in
the swath. Replicated across bands for convenience;
does not vary with band.

Radiance Grid Metadata |Definition Data Type [Valid Values
Scale factor Multiplicative scale factor for converting the stored 14- [FLOAT64  |<1
bit number to radiance in units W m” sr” pm'l
(Radiometric)
std_solar_wgted height Eétd (b) W m™2 Hm-l]’ solar irradiances, FLOAT32
standardized response weighted
SunDistanceAU Approximate distance in astronomical units between [FLOAT64

Table 6-6: Per-grid Metadata for Geometric Parameters and BRF Conversion Factors Grids

Common Grid Metadata Definition Data Type | Valid Values
Block_size.resolution_x Resolution of block x dimension in meters INT32 17600
Block_size.resolution_y Resolution of block y dimension in meters INT32 17600
Block_size.size x Block x dimension INT32 8

Block_size.size y Block y dimension INT32 32
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6.4.3. Per-block Metadata Description
Table 6-7: PerBlock Metadata for Ellipsoid-projected TOA Radiance File
PerBlockMetadataCom Definition Data Type Valid Range
mon
Block number Block number with respect to the Ancillary INT32 1 to180
Geographic Product
Ocean_flag Flag signalling whether the block contains INTS 0 = block has no ocean
entirely ocean radiances or is a mix of ocean
and land
1 = block is entirely
ocean
Block coor_ulc_som_meter.x |Upper left corner SOM block x coordinate in |FLOAT64
meters
Block coor ulc_som meter.y |Upper left corner SOM block y coordinate in  |[FLOAT64
meters
Block coor_lrc_som_meter.x |Lower right corner SOM block x coordinate in [FLOAT64
meters
Block coor Irc som meter.y |Lower right corner SOM block y coordinate in |[FLOAT64
meters
Data flag Flag signalling whether the block contains INTS 0 = block contains
entirely fill data entirely fill data
1 = block contains
valid data
PerBlockMetadataRad Definition Data Type Valid Range
number_transform Number of transforms required for the block. [INT32 Terrain: always 0
If this number is two, then the following Ellipsoid: 0, 1, or 2
records occur twice.
transform.ref time The time at which line 0 was acquired by the | CHARS * 54
camera, adjusted for instrument corrections to
this block.
transform.start line Defines the starting SOM boundary for which |INT32
this transform applies relative to the first
block in the entire swath.
transform.number line Defines the ending SOM boundary for which |INT32
this transform applies.
transform.coeff line[ 6 ] The vector describing the line transform FLOATo64 * 6
coefficients.
transform.coeff_samp[ 6 ] The vector describing the sample transform  [FLOAT64 * 6
coefficients.
transform.som_ctr.x The x SOM coordinate of the center of the FLOAT64

transform area, used in applying the
transform.
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transform.som_ctr.y The y SOM coordinate of the center of the FLOAT64

transform area, used in applying the

transform.
transform.ipi_adj sum FLOAT64
GDQI Geometric Data Quality Indicator FLOAT64 Terrain: -1.0 to 1.0

Ellipsoid: always 0.0

PerBlockMetadataTime Definition Data Type Valid Range
BlockCenterTime TAI time of the lower right pixel of the center CHARS * 28

four pixels in the current block, converted to
UTC time, and displayed in CCSDS ASCII time
code A format.

Note: BlockCenterTime may be incorrect for the
first and last blocks processed in a swath.

6.4.4. Per-line Metadata Description
None.

6.4.5. Per-pixel Metadata Description
None.

6.4.6. Grid Data Set Descriptions

Table 6-8: Ellipsoid-projected Grid Data Set Desriptions

Dimension Description Valid Values

SOMBIlockDim |SOMBIlockDim is the number of SOM blocks in the file. The slowest- 180
varying dimension is implicitly the SOM block dimension. It is not
shown in the tables below.

XDim XDim is the number of lines in a block. The x dimension direction is 512 for 275 m parameters
identical to the standard SOM x dimension. 128 for 1.1 km parameters

8 for 17.6 km parameters
YDim YDim is the number of samples in a block. The y dimension direction is 2048 for 275 m parameters
identical to the standard SOM y dimension. 512 for 1.1 km parameters

32 for 17.6 km parameters

For the Terrain-projected TOA Radiance and the Ellipsoid-projected TOA Radiance files, the spatial
resolution (and therefore the XDim and YDim) of the different Grids within the file depend on the
averaging mode that band is in for that particular camera. For local mode the spatial resolution is 275
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m x 275 m for all cameras and bands. For the nominal Global Mode , the following table relates the
spatial resolution to camera and band.

Table 6-9: Spatial Resolution Distribution for Global mode

Grid DF CF BF AF AN AA BA CA DA

NIRBand llkmx |1.1kmx [1l.1kmx |[l.1kmx [275mx |l.1kmx [(1.1kmx [I.1kmx |1.1 kmx
1.1 km 1.1 km 1.1 km 1.1 km 275 m 1.1 km 1.1 km 1.1 km 1.1 km

RedBand 275mx |275mx |275mx [275mx [275mx [|275mx [275mx [275mXx [|275mx
275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m 275 m

BlueBand l1lkmx |1.1kmx [1.1kmx |[l.1kmx [275mx |l.1kmx [1.1kmx [I1.1 kmx |1.1 kmx
1.1 km 1.1 km 1.1 km 1.1 km 275 m 1.1 km 1.1 km 1.1 km 1.1 km

GreenBand |l1.1kmx [l1.1kmx |[l.1kmx |l.1kmx |275mx |(l.1kmx [l.1kmx |1.1 kmx [1.1kmx
1.1 km 1.1 km 1.1 km 1.1 km 275 m 1.1 km 1.1 km 1.1 km 1.1 km

The following are flag values used for each parameter:

Table 6-10: Ellipsoid-projected TOA Radiance Parameter Fill Values

RDQI Radiance
0 = Within specifications 16378 = SOM location not seen by the camera, i.e., this will occur outside the
1 = Reduced accuracy swath edges and at the top and bottom of the swath
2 = Not usable for science 16380 = Radiance unusable due to high RDQI
3 = Unusable for any purpose

The following are the parameters that make up the file.

Table 6-11: Ellipsoid-projected Parameters Grid Field Definitions

Field Name Dimension List| Number Units Transformation Flag
Parameter Description Type Values

Grid NIRBand (Spatial Resolution: varies, see above)

NIR Radiance/RDQI XDim, YDim UINT16 |Radiance: Bit packed: See above
W m” s pm'l (scaled) [Bits 0-1 = RDQI
RDQI: none Bits 2-15 = Radiance

(Bit 0 is LSB)
Grid RedBand (Spatial Resolution: 275 m x 275 m, XDim = 512, YDim = 2048)

Red Radiance/RDQI XDim, YDim UINT16 |Radiance: Bit packed: See above
W m” s pm'l (scaled) [Bits 0-1 = RDQI
RDQI: none Bits 2-15 = Radiance

(Bit 0 is LSB)

Grid GreenBand (Spatial Resolution: varies, see above)

Green Radiance/RDQI XDim, YDim UINT16 |Radiance: Bit packed: See above
W m” s pm'l (scaled) [Bits 0-1 = RDQI
RDQI: none Bits 2-15 = Radiance

(Bit 0 is LSB)
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Grid BlueBand (Spatial Resolution: varies, see above)

Blue Radiance/RDQI XDim, YDim UINT16 |Radiance: Bit packed: See above
W m” s pm'l (scaled) |Bits 0-1 = RDQI
RDQI: none Bits 2-15 = Radiance
(Bit 0 is LSB)

The Radiance may be obtained from the Radiance/RDQI by right-shifting 2 bits, then multiplying the
result by the Scale factor (radiometric) contained in the Radiance Grid Metadata.

The following are flag values used for the two Geometric Parameters included in the MISR Level 1B2
MI1B2E Ellipsoid-Projected Product.

Table 6-12: Geometric Parameter Fill Values

All Parameters

-111 = Fill above data -222 = Fill below data -333 = Fill IPI invalid
-444 = Fill to side of data -555 = Fill not processed -999 = Fill IPI error

The following two Geometric Parameters are included in the MISR Level 1B2 MI1B2E Ellipsoid-
Projected Product. See the MISR Level 1B2 MI1B2GEOP Geometric Parameters Product descrip-
tion elsewhere in this section for descriptions of the full set of parameters. The angles reported in the
MISR Geometric Parameters product are those conventionally used by the radiative transfer
community. Formal definitions of these angles may be found in the Geometric Parameters section of
the MISR Level 1 Georectification and Registration Algorithm Theoretical Basis, JPL D-11532.

Informal descriptions are given in figures [6-1] and [6-2].

Table 6-13: Geometric Parameters Grid Field Definitions

Field Name Dimension List Type Units Valid Range Flag Values
Grid GeometricParameters (Spatial Resolution: 17.6 km x 17.6 km, XDim = 8, YDim = 32)
SolarAzimuth XDim, YDim FLOAT64 |degrees (0.0 to 360.0 See above
SolarZenith XDim, YDim FLOAT64 |degrees [0.0 to 90.0 + [See above

The BRF conversion factor for each band is derived from the following equation:
(m * SunDistanceAU?) / (std_solar wgted height * cos(SolarZenith))

This factor can be used to calculate the Bidirectional Reflectance Factor (BRF):
BRF = BRF conversion factor * Radiance

The Radiance may be obtained from the Radiance/RDQI by right-shifting 2 bits, then multiplying the
result by the Scale factor (radiometric) contained in the Radiance Grid Metadata.
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The BRF Conversion Factors use the same set of fill values as those described above in Table [6-12]
“Geometric Parameters Fill Values”.

Table 6-14: BRF Conversion Factors Grid Field Definitions

Field Name Dimension List Type Units | Valid Range | Flag Values
Grid BRF Conversion Factors (Spatial Resolution: 17.6 km x 17.6 km, XDim = 8, YDim = 32)
NIRConversionFactor XDim, YDim FLOAT32
RedConversionFactor XDim, YDim FLOAT32
GreenConversionFactor XDim, YDim FLOAT32
BlueConversionFactor XDim, YDim FLOAT32
6.4.7. Per-grid QA Metadata
Table 6-15: Ellipsoid-projected Per-grid QA metadata
Indicator Description Field Name HDF Structure Range bite size | Mult
Swath-level Indicators Swath Vgrp
Starting Block number of valid [StartBlock Type: INT32 1-180 4 1
QA range Vdata: Global
Ending Block number of valid |EndBlock Type: INT32 1-180 4 1
QA range Vdata: Global
Total number of samples gen SampTotal Type: INT32 Vdata: Band/ Mode [0 - 148,897,792 |4 4
erated
Total number of non-outside SampNoFill Type: INT32 Vdata: Band/ Mode [0 - 148,897,792 |4 4
samples generated
Number of non-outside sam ples |SampNoFillDqi0 |Type: INT32 Vdata: Band/ Mode |0 - 148,897,792 |4 4
generated with RDQI =0
Number of non-outside sam ples |SampNoFillDqil |Type: INT32 Vdata: Band/ Mode |0 - 148,897,792 |4 4
generated with RDQI =1
Number of non-outside sam ples |SampNoFillDqi2 |Type: INT32 Vdata: Band/ Mode |0 - 148,897,792 |4 4
generated with RDQI =2
Number of non-outside sam ples |SampNoFillDqi3 |Type: INT32 Vdata: Band/ Mode |0 - 148,897,792 |4 4
generated with RDQI =3

* sample in: 1x1 =275m x 275m 2x2 =550m x 550m

1x4 =275m x 1.1km 4x4 =1.1km x 1.1km

6.5.

6.5.1.

File Metadata Description

MISR LEVEL 1B2 MI1B2T AND MB2LMT TERRAIN-PROJECTED PRODUCTS

Table 6-16: File Metadata for Terrain-projected TOA Radiance Files
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File Metadata Field Definition Data Type | Units Valid
Name Range
Path_number Orbit path number INT32 N/A 1-233
AGP_version_id Version Identifier for Ancillary Geographic Product [INT32 N/A 2
DID version_id Version Identifier for DID (DTED [Digital Terrain [INT32 N/A 4
Elevation Dataset] Intermediate Dataset)
Number_blocks Total number of blocks INT32 N/A 1-180
Ocean_blocks_size Ocean_blocks.number dimension INT32 N/A 1-180
Ocean_blocks.count Total number of blocks containing entirely ocean INT32 N/A 1-180
radiances
Ocean_blocks.numbers  |List of block numbers containing entirely ocean INT32 N/A 1-180
radiances
SOM_parameters.som_ [Semimajor axis of ellipsoid FLOAT64 |[meters [WGS84
ellipsoid.a
SOM_parameters.som_ |Eccentricity of ellipsoid squared FLOAT64 |N/A WGS84
ellipsoid.e2
SOM_parameters.som_ [Semimajor axis of orbit FLOAT64 |meters [Not Used
orbit.aprime
SOM_parameters.som_  |Eccentricity of orbit FLOAT64 [N/A Not Used
orbit.eprime
SOM_parameters.som_ |Longitude of perigee FLOAT64 |[radians [Not Used
orbit.gama
SOM_parameters.som_  [Number of revolutions INT32 N/A 233
orbit.nrev
SOM_parameters.som_ [Radius of circular orbit FLOAT64 [meters [7078040.8
orbit.ro
SOM_parameters.som_  |Inclination of orbit FLOAT64 |radians |1.7157253
orbit.i
SOM_parameters.som_  |Ratio of time of revolution over length of Earth FLOAT64 [N/A 0.0068666667
orbit.P2P1 rotation/orbit
SOM_parameters.som_  |Geodetic longitude of ascending node at time 0 FLOAT64 |radians |0 — 2=
orbit.lambda0
Origin_block.ule.x SOM X coordinate (in meters) of the upper left FLOAT64 [meters |6 million to 33
corner of the first block million
Origin_block.ulc.y SOM Y coordinate (in meters) of the upper left FLOAT64 |meters [+/- 12 million
corner of the first block
Origin_block.lIrc.x SOM X coordinate (in meters) of the lower right FLOAT64 |meters |6 million to 33
corner of the first block million
Origin_block.Irc.y SOM Y coordinate (in meters) of the lower right FLOAT64 [meters [+/- 12 million
corner of the first block
Start block The block number in the AGP which corresponds to [INT32 N/A 1-180
the first block in this file containing data. Start_block <
End block
End block The block number in the AGP which corresponds to [INT32 N/A 1-180
the last block in this file containing data. Start_block <
End block
Cam_mode Indicates whether the data in this grid file were INT32 N/A 0-1
obtained in MISR global mode or local mode. 1 = global
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0 = local
Num_local_modes The number of MISR local mode acquisitions INT32 N/A 0-1
contained in this file.
0 if data is
global mode
Local _mode site name |The geographical name of the local mode site CHARS N/A string up to 12
contained in this file for local mode files; null string characters in
for global mode files. length,
including null
Orbit QA Indication of the overall quality of the orbit data FLOAT32 |[N/A -9999.0 =
based on analysis of quality flags in the spacecraft NoRetrieval,
attitude and ephemeris data. Geolocation accuracy -1.0 = Poor,
may be impaired for orbits with poor quality orbit 0.0 = Nominal
data.
Camera Indicator of MISR camera INT32 N/A Df=1
Cf=2
Bf=3
Af=4
An=>5
Aa=6
Ba=7
Ca=38
Da=9
6.5.2.  Per-grid Metadata Description

Table 6-17: Per-grid Metadata for Terrain-projected TOA Radiance Grids

Common Grid Definition Data Type |Valid Values
Metadata
Block size.resolution_x |Resolution of block x dimension in meters INT32 275, 1100
Block size.resolution_y |Resolution of block y dimension in meters INT32 275, 1100
Block_size.size x Block x dimension INT32 512, 128
Block size.size y Block y dimension INT32 2048, 512

Table 6-18: Per-grid Metadata for Terrain-projected TOA Radiance Grids

center of the earth and the center of the sun at the time
MISR observes the first valid (non-fill) pixel in the swath.
Replicated across bands for convenience; does not vary with

Radiance Grid Definition Data Type |Valid Values
Metadata
Scale factor Multiplicative scale factor for converting the stored 14-bit FLOAT64 |<1
(Radiometric) number to radiance in units W m” sr’ pm'l
std_solar_wgted height Eoﬂd(b) (W m” pm'l], solar irradiances, standardized FLOAT32
response weighted
SunDistanceAU Approximate distance in astronomical units between the FLOAT64

69

MISR Data Products Specifications




band.

Table 6-19: Per-grid Metadata for Geometric Parameters and BRF Conversion Factors Grids

Common Grid Definition Data Type |Valid Values
Metadata
Block size.resolution_x |Resolution of block x dimension in meters INT32 17600
Block size.resolution_y [Resolution of block y dimension in meters INT32 17600
Block_size.size x Block x dimension INT32 8
Block_size.size y Block y dimension INT32 32

6.5.3.  Per-block Metadata Description
Table 6-20: Per-block Metadata for Terrain-projected TOA Radiance File
PerBlockMetadataCom Definition Data Type Valid Range
mon
Block number Block number with respect to the Ancillary INT32 1-180
Geographic Product
Ocean_flag Flag signalling whether the block contains INTS 0 = block has no
entirely ocean radiances ocean or is a mix of
ocean and land
1 = block is entirely
ocean
Block coor_ulc_som_meter.x |Upper left corner SOM block x coordinate in FLOAT64
meters
Block coor_ulc_som_meter.y |Upper left corner SOM block y coordinate in FLOAT64
meters
Block coor_lrc_som_meter.x |Lower right corner SOM block x coordinate in  |FLOAT64
meters
Block coor_lrc_som_meter.y |Lower right corner SOM block y coordinate in  |FLOAT64
meters
Data flag Flag signalling whether the block contains INTS 0 = block contains
entirely fill data entirely fill data
1 = block contains
valid data
PerBlockMetadataRad Definition Data Type Valid Range
number_transform Number of transforms required for the block. If  [INT32 Terrain: always 0
this number is two, then the following records Ellipsoid: 0, 1, or 2
occur twice.
transform.ref time The time at which line 0 was acquired by the CHARS * 54
camera, adjusted for instrument corrections to
this block.
transform.start line Defines the starting SOM boundary for which INT32
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this transform applies relative to the first block in
the entire swath.

transform.number line Defines the ending SOM boundary for which this |[INT32
transform applies.
transform.coeff line[ 6 ] The vector describing the line transform FLOATO64 * 6
coefficients.
transform.coeff samp[ 6 ] The vector describing the sample transform FLOATO64 * 6
coefficients.
transform.som_ctr.x The x SOM coordinate of the center of the FLOAT64
transform area, used in applying the transform.
transform.som_ctr.y The y SOM coordinate of the center of the FLOAT64
transform area, used in applying the transform.
transform.ipi_adj sum FLOAT64
GDQI Geometric Data Quality Indicator FLOAT64 Terrain: -1.0 - 1.0
Ellipsoid: always
0.0
PerBlockMetadataTime Definition Data Type Valid Range
BlockCenterTime TALI time of the lower right pixel of the center CHARS * 28
four pixels in the current block, converted to
UTC time, and displayed in CCSDS ASCII
time code A format.
Note: Uses a flag value of "0000-00-
00T00:00:00.000000Z" to indicate blocks where
data for the center of the block wasn’t acquired
(i.e., partial blocks at the start and end of the
swath)
6.5.4. Per-line Metadata Description
None.
6.5.5. Per-pixel Metadata Description
None.
6.5.6.  Grid Data Set Descriptions
Table 6-21: Terrain-projected Grid Data Set Descriptions
Dimension Description Valid Values
SOMBIlockDim [SOMBlockDim is the number of SOM blocks in the file. The slowest- 180
varying dimension is implicitly the SOM block dimension. It is not
shown in the tables below.
XDim XDim is the number of lines in a block. The x dimension direction is 512 for 275 m parameters
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identical to the standard SOM x dimension. 128 for 1.1 km parameters
8 for 17.6 km parameters

YDim YDim is the number of samples in a block. The y dimension direction is |2048 for 275 m parameters
identical to the standard SOM y dimension. 512 for 1.1 km parameters
32 for 17.6 km parameters

For the Terrain-projected TOA Radiance and the Ellipsoid-projected TOA Radiance files, the spatial
resolution (and therefore the XDim and YDim) of the different Grids within the file depend on the
averaging mode that band is in for that particular camera. For local mode the spatial resolution is 275
m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>